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ALBERTA  1st  CALL 

Making  it  easier  to  avoid  :^NADIANA 
underground  danger 

The  old  saying  "Look  before  you  Dig"  now  should 
be  modified  to  include  '"and  Dial  Alberta  1st  Call 
before  you  Dig".  Alberta  contractors  now  have  a 
new  easier  means  of  finding  out  what  major  buried  util- 
ities they  can  expect  to  find  in  any  location  within  the 
province. 

When  a  contractor  or  excavator  calls  the  Alberta  1st 
Call  Location  Service  (Toll  Free  1-800-242-3447)  request- 
ing site  locations,  the  1st  call  operator  will  ask  a  se- 
ries of  questions.  The  answers  provided  are  entered 
into  the  computer.  The  computer  will  process  the 
detailed  information,  such  as  the  Company  name,  site 
location,  excavation  time  and  place,  and  the  type  of 
excavation.  With  this  information  the  computer  will 
generate  an  accurate  list  of  all  1st  Call  members, 
directly  affected  by  the  planned  excavation.  These 
members  will  receive  the  "locate"  request  details, 
through  the  Alberta  1st  Call,  on-line  computer  network 
capability.  In  some  cases  the  caller  will  be  asked  to 
call  back  in  3  hours  to  make  "on-site"  "locate"  arrange- 
ments or  in  other  cases,  the  caller  will  be  advised  that 
the  affected  1st  Call  member(s)  will  contact  him/her  to 
make  the  "on-site"  arrangements.  Each  location  re- 
quest, including  the  information  provided,  will  be  tape 
recorded  for  convenient  reference  and  the  protection 
of  all  concerned.  At  the  conclusion  of  each  location 
request,  the  Alberta  1st  Call  Operator  will  provide  the 
caller  with  his/her  assigned  serial  number  for  that  re- 
quest. This  service  is  available  from  7:00  AM  to  5:00 
PM  Monday  through  Friday. 


Operator  Shannon  taking  one  of  the  70.000  per  year  incoming  loca- 
tion requests. 
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To  say  there's 
danger  below  is 
an  understatement 
in  Alberta, 


with  all  its  natural  gas  pipelines  and  buried  cables.  A 
study  during  the  late  1970's  showed  there  were  more 
than  8500  incidents  in  Alberta,  resulting  in  more  than 
$4  million  in  property  damage.  From  this  study,  arose 
the  non-profit  One-Call  Location  Corporation  initially 
supported  by  Alberta  Energy  Resources  Conservation 
Board,  Alberta  Utilities  &  Telecommunications  &  the 
Canadian  Petroleum  Association. 


Scott  Henley,  Manager  of  this  new  Calgary  based  serv- 
ice says  "in  our  first  year  of  business  we  handled 
70,000  phone  inquiries".  Of  the  twenty-two  companies 
who  now  belong  to  Alberta  1st  Call  none  are  Irrigation 
Districts.  We  asked  Henley,  what  would  a  District  have 
to  pay  to  join  if  it  had  a  total  of  50  km  of  buried  irriga- 
tion pipeline?  He  felt  it  would  be  in  the  neighborhood 
of  "$100  for  the  initial  membership  fee,  $50  per  annual 
renewal,  and  a  $5.50  service  charge  for  each  inquiry  in- 
volving their  own  pipeline".  The  inquiring  customer 
never  pays  for  the  call  or  for  site  location  work. 

The  corporation  now  has  twenty-two  members  and  it 
is  expected  to  grow  to  50  by  summer's  end.  Henley  es- 
timates there  are  approximately  900  companies  in 
Alberta  who  own  underground  facilities  that  are  still 
not  on  the  system. 

Alberta  contractors  are  indeed  fortunate  to  have  a 
quick  means  of  learning  of  unseen  underground  works, 
and  to  alert  many  major  utilities  owners  of  their  inten- 
tion to  dig  with  just  one  call.  Members  of  the  Alberta 
One-Call  Location  Corporation  are  looking  to  prevent 
personal  injuries,  loss  of  life,  costly  damage  and  dis- 
ruption of  services.  For  more  information  please  call 
Scott  Henley  at  telephone  (403)  229-4322  ■ 


THE  LITTLEST 
IRRIGATION  RESERVOIR 

New  method  for  water  conservation 


Think  of  how  syrup  is  held  and  soaks  into  your 
golden  waffle  compared  to  that  stack  of  pan- 
cakes, then  relate  this  to  your  steep  sloped  irrigat- 
ed field.  Just  maybe,  the  answer  is  a  new  machine  on 
the  market  manufactured  by  Ag  Engineering  &  Develop- 
ment Company  of  Washington  State  which  implants 
gallon  sized  reservoirs  throughout  a  field.  "The  Dam- 
mer  Diker  implants  approximately  10,000  gallon  sized 
reservoirs  per  acre"  says  Claude  Rawlins,  Vice  Presi- 
dent of  Marketing.  "Our  Dammer  Diker  absolutely 
stops  runoff  and  soil  erosion  while  significantly  in- 
creasing crop  yield  and  quality"  adds  Rawlins. 


How  does  the  Machine 
Work? 


The  Dammer  Diker  is  a  totally  self-contained  pull-type 
implement  that  is  most  commonly  used  at  last  culti- 
vation in  a  growing  crop.  The  mainframe  unit  of  the 
Dammer  Diker  is  basically  a  ripper  specifically 
designed  for  in-row  subsoiling  in  a  growing  crop.  The 
special  "Shark  Fin"  point  employed  reduces  ground 
disturbance  while  doing  an  excellent  job  breaking  com- 
paction and  loosening  the  furrow  generally  to  a  depth 
of  300  mm. 


The  Dammer  Diker  can  be  used  for  fall  tillage  to  prevent  winter  and 
early  spring  soil  erosion. 
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The  back  end  attachment  comprises  the  spider  wheels, 
mounted  on  a  common  shaft  attached  by  special  ad- 
justable arm  assemblies  to  the  rear  bar  of  the  main- 
frame. This  rotating  assembly  is  ground  driven  and  the 
spiders  alternately  penetrate  the  loose  soil  and  form 
a  subsurface  reservoir  or  pit  with  an  adjacent  small 
dam.  The  machine  is  generally  pulled  at  about  10  km 
per  hour  and  commonly  is  equipped  to  do  furrowing 
or  other  cultivation  procedures  in  the  same  pass.  The 
resulting  field  condition  has  small  diameter  holes  on 
450  mm  centers  successively  down  the  furrow  and  will 
entrap  water  applied  by  irrigation  or  rainfall  uniformly 
throughout  the  field.  The  spiders  are  arranged  on  the 
shaft  so  that  the  300  mm  deep  and  200  mm  wide  holes 
are  alternately  spaced  from  row  to  row.  This  prevents 
water  from  rilling  across  the  rows  and  makes  it 
smoother  for  other  small  wheeled  implements.  The 
field  is  left  relatively  smooth  because  the  reservoirs  are 
small,  close  together,  and  below  the  surface. 

Thayne  Wiser,  President  of  Ag  Engineering  &  Develop- 
ment Co.  invented  the  Dammer  Diker  in  1980.  He  saw 
that  every  field  irrigated  with  sprinklers  had  basically 
the  same  problem  of  water  accumulation  in  lower 
areas,  and  a  degree  of  irregular  crop  production  directly 
related  to  soil  moisture  variability.  After  several  ex- 
perimental models,  the  Dammer  Diker  hit  the  market 
in  1983.  The  machine  caught  on  quickly  and,  to  date, 
550  have  been  sold  in  twenty-six  states.  Seventy  per- 
cent of  Washington  State's  potato  fields  are  "Dammer 
Diked". 

The  first  "Dammer  Diker"  to  be  brought  into  Canada, 
is  owned  by  SLM  Spud  Farms  Ltd.  of  Purple  Springs, 
Alberta.  Louis  Ypma,  a  partner  in  the  company,  says 
"We  have  been  experiencing  problems  in  getting 
enough  moisture  from  our  pivots  to  stay  on  the  hill  tops 
in  our  fields,  while  the  low  areas  get  drowned  out. 


Hopefully,  our  fertigation  will  get  caught  in  the  holes 
and  stay  where  we  want  it,  giving  us  a  more  uniform 
crop". 

Research  by  the  Universities  of  Idaho.  Utah  State. 
Nebraska,  and  Kansas  have  produced  some  convinc- 
ing data  for  reservoir  tillage.  Professor  T.  S.  Langiey 
stated  this  in  his  summary  "Reservoir  tillage  was 
shown  to  produce  yield  increases  of  9.5  percent  in 
spring  wheat,  31  percent  in  corn,  and  22  percent  in 
potatoes  when  compared  with  conventional  tillage  in 
commercial  fields  under  center  pivot  irrigation".  John 
Hanks,  a  soil  scientist  of  Utah  State  University,  reports 
that  a  field  which  had  just  been  worked  with  the  Dam- 
mer Diker  required  rainfall  amounts  in  excess  of  100 
to  125  mm  per  hour  before  runoff  occurred,  while  the 
same  soils  untreated  resulted  in  runoff  from  conven- 
tional ground  when  as  little  as  12  mm  of  rainfall  oc- 
curred. However,  reservoir  tillage  becomes  less 
effective  with  the  passage  of  time,  as  the  soil  becomes 
compacted  and  the  reservoirs  close  back  in. 

The  Conservation  &  Development  Branch  is  purchas- 
ing a  unit  for  demonstration  and  research  in  Alberta. 
The  equipment  will  be  used  to  demonstrate  the  reser- 
voir tillage  concept  in  row  crops  and  in  applied  re- 
search projects  to  quantify  effects.  The  Branch  will 
also  use  the  equipment  for  precipitation  conservation 
and  to  control  water  erosion  problems  under  dryland 
conditions.  It  is  hoped  the  Dammer  Diker  will  provide 
greater  uniformity  of  water  distribution  in  the  field  and, 
thus,  improve  irrigation  efficiencies. 

For  more  information  on  the  Dammer  Diker  please  call 
Ag  Engineering  &  Development  Co.,  Tri-Cities, 
Washington.  Phone:  (509)  735-3596H 
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CUTOFF  CURTAINS 
TO  REDUCE 
CANAL  SEEPAGE 

An  Economical  Alternative 


For  as  long  as  canals  have  been  in  existence  in 
Southern  Alberta,  so  has  the  problem  of  unwant- 
ed seepage  associated  with  them.  In  the  past,  in 
areas  where  seepage  was  quite  adverse,  canal  liners 
of  either  plastic  or  concrete  have  been  used  to  reduce 
or  eliminate  the  unwanted  water  loss.  This  tends  to  be 
a  rather  cost  intensive  solution  and  a  more  economi- 
cal alternative  is  desperately  sought  after. 

In  recent  years,  the  introduction  of  a  cutoff  curtain, 
generally  composed  of  a  synthetic  fabric  such  as  PVC 
or  Fabrene,  has  met  with  some  favorable  response. 
Hardy  Associates  (1978)  Ltd.  has  spent  the  last  year 
investigating  the  effectiveness  of  these  curtains  in 
Southern  Alberta  under  a  research  grant  from  the  Her- 
itage Fund,  Farming  For  The  Future.  This  study  is  near- 
ing  completion  and  the  formal  results  will  be  available 
in  July  1986. 


Preliminary  results  of  the 
study  suggest  that  Cutoff 
Curtains  can  be  an  effective 
seepage  control  measure  if 
installed  correctly  and  under 
the  propor  soil  conditions. 


By  the  design  of  a  cutoff  curtain,  seepage  is  never  ful- 
ly eliminated  as  is  possible  with  a  liner.  Flow  is  direct- 
ed downward  into  lower  permeable  soils  and  in  doing 
so,  seepage  tends  to  be  reduced.  There  is  indication 
that  in  low  laying  areas  a  cutoff  curtain  probably  would 
have  little  effect  as  seepage  is  still  entering  the  soil 
and  is  not  being  carried  away  fast  enough  by  the 
regional  groundwater  system. 
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Seepage  through  the  bank  is  growing  lush  grass,  (darkened  area) 
where  vertical  cutoff  curtain  could  not  be  installed  because  of  high 
pressure  gas  line. 

In  the  case  of  a  high  volume  canal  as  shown  in  the  pho- 
tograph of  the  BRID  Main  Canal  near  Vauxhall,  there 
is  strong  visual  evidence  to  the  reduction  in  seepage 
through  the  embankment  at  very  least.  The  section  of 
lush  reed  grass  is  located  in  an  area  where  the  cutoff 
curtain  could  not  be  installed,  due  to  a  high  pressure 
gas  line  crossing  the  canal. 

In  summary,  it  appears  that  cutoff  curtains  can  be  used 
in  certain  areas  to  control  or  reduce  seepage,  but  their 
application  is  strongly  controlled  by  soil  conditions  and 
local  topography.  For  more  information  please  contact 
Robert  Saunders,  P.  Eng.,  Project  Engineer,  Hardy  As- 
sociates (1978)  Ltd.  Phone:  (403)  248-4331  ■ 


SALT  WOES" 


Salt  Woes",  a  new  Alberta  Agriculture  film,  ex- 
plains the  problems  of  saline  seeps  and  their 
causes  in  dryland  areas.  It  draws  attention  to 
the  complexity  of  the  phenomenon  and  the  unique 
properties  of  saline  seeps,  demonstrating  the  need  for 
detailed  investigation.  It  shows  up-to-date  equipment 
and  methods  used  to  delineate  seep  areas.  It  also 
strongly  discourages  the  indiscriminate  use  of  sum- 
merfallow. 

"Salt  Woes"  is  the  fourth  film  in  a  series  dealing  with 
issues  in  soil  conservation.  The  film  is  available  on  a 
free-loan  basis  from  Alberta  Agriculture,  7000  - 1 13  St., 
Edmonton,  Alberta,  T6H  5T6.  Purchase  information  is 
available  from  Doug  Pettit,  Head  of  the  Broadcast  Me- 
dia Branch,  Alberta  Agriculture.  Telephone:  (403) 
427-21 27  ■ 


THE  BLANKET 
SOLUTION 

Revegetation  is  always  difficult  but  not 
impossible  with  ttie  Blanket 

Construction  is  completed,  the  site  is  free  and 
clear  of  the  work;  the  enribankments  around  the 
structure  are  ready  for  seeding.  But  what  seed- 
ing method,  broadcasting,  hydroseeding,  or  the  new 
Proseed  Mulch  Blanket?  What  is  a  mulch  blanket? 

The  Proseed  Mulch  Blanket  is  a  patented  natural  fibre 
biodegradable  mat  containing  any  seed  mixture  speci- 
fied. The  Alberta  produced  organic  mulch  blanket  is 
designed  to  scientifically  reproduce  the  optimal  grow- 
ing conditions  found  in  nature.  The  blanket  itself  con- 
sists of  natural  fibre  (usually  flax  straw  for  commercial 
uses)  which  is  sprayed  with  a  biodegradable  polymer, 
cured,  and  then  rolled.  In  the  process  nutrients,  seed 
and  other  additives  are  added  as  specified. 


Not  all  grass  seed  mixtures  are  good  for  every  section  of  a  canal 
bank  reclamation  project.  Each  '-blanket"  can  provide  ttie  ideal 
grasses. 

The  "Blankets"  are  the  product  of  10  years  of  research 
and  testing  by  Proseed  Inc.  The  Proseed  story  began 
in  1976,  when  Klaus  Bartholl  conceived  and  developed 
the  product  on  his  farm  in  Riverfield,  Quebec.  Patent- 
ed in  the  United  States,  and  with  a  patent  pending  in 

Canada,  the  Company  is  now  located  in  a  2340  m^ 
plant  in  Calgary. 

Unlike  hydroseeding,  no  costly  or  specialized  equip- 
ment is  required  to  install  the  blanket.  The  weight  of 
the  blanket  is  only  about  22  kg  and  measures  ^V2  m 
wide  by  30  m  long  making  it  possible  for  one  man  to 
handle  it  —  a  simple  job  for  two  people.  Seed  bed 
preparations  are  the  same  as  for  conventional  seed- 
ing. The  bed  is  either  hand  raked  or  scarified  by  ma- 
chine. The  blanket  is  rolled  out,  compacted  with  a  roller 
to  ensure  there  is  good  contact  between  the  seed  and 
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soil  bed.  Anchoring  is  not  normally  required,  however, 
where  high  winds  may  lift  the  blanket,  clumps  of  dirt 
work  well  until  the  roots  take  hold.  Unused  blankets 
can  be  stored  for  very  long  periods  with  little  loss  of 
seed  germination. 

Barren  soil  left  on  steep  construction  sites  invites  ero- 
sion. The  Proseed  Blanket  may  be  the  answer  to  rapidly 
re-establishing  an  attractive,  protective,  vegetative  cov- 
er around  rehabilitated  irrigation  works.  For  more  in- 
formation please  call  Proseed  at  (403)  279-4141  ■ 


I  GLOW-IN-THE  DARK 
TAPE 

Seton  Name  Plate  Corporation  of  New  Haven,  has 
announced  a  glow-in-the-dark  tape  for  that  added 
measure  of  safety  for  locating  possible  hazards 
in  total  darkness.  It  can  serve  as  a  backup  to  emergen- 
cy lighting  or  as  an  aide  to  locating  shut-off  valves,  en- 
gine cutout  switches,  ladder  rungs,  or  light  switches 
in  areas  of  dim  lighting. 


Glow-in-the-Dark  tape  on  darkened  stairwell  gives  added  protection. 


Available  in  9  m  length  rolls  the  phosphorescent- 
luminous  tape  has  a  width  of  approximately  25  mm.  For 
more  information  call  Seton  Name  Plate  Corporation, 
New  Haven,  Conn.,  phone  (203)  488-0085 ■ 
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ABC  BRIDGES 

An  alternate  for  small  and  medium  size 
canal  crossings 

Simple  as  "A-B-C"  you  say  —  note  quite!  An  ABC 
bridge  is  more  technically  referred  to  as  an  Arch 
Beam  Culvert  bridge.  ABC  bridges  use  a  unique 
structural  system  which  is  intended  for  use  as  an  al- 
ternate in  the  design  and  construction  of  convention- 
al culvert  and  bridge  type  crossings.  It  is  an  Alberta 
1  st,  having  been  designed  by  Bill  Peterson  of  W.  Peter- 
son Engineering  Ltd.  of  Edmonton.  Now  in  the  proc- 
ess of  being  marketed  world-wide,  with  twelve  foreign 
patents  issued  and  pending,  over  thirty  of  the  new 
structures  are  already  in  place  in  Alberta. 

The  ABC  structural  system  combines  most  of  the 
desirable  structural  and  performance  features  of  both 
of  the  above  mentioned  conventional  crossing  types 
and  has  the  unique  ability  to  provide  large  soil  confin- 
ing forces  and  load  transfer  which  allow  structures  to 
be  installed  with  very  low  profiles  and  shallow  covers. 


This  is  accomplished  by  the  reinforced  concrete  arch- 
beam,  with  extended  roof  arms  or  wings,  which  is  con- 
structed over  the  multi-plate  structure. 

As  a  result  of  the  arch-beam  being  able  to  spread  ve- 
hicle loads  by  the  "shell  effect"  across  the  arch,  the 
ring  loading  on  the  arch  pipe  itself  is  reduced.  This 
reduction  in  ring  loading  allows  the  use  of  thinner  side 
wall  and  roof  plates  on  the  multi-plate  structure  all  of 
which  contributes  to  cost  savings.  Little  or  no  cover- 
ing fill  is  required  on  this  type  of  structure,  but  they 
may  have  covering  fill  to  any  reasonable  depth  desired. 
The  combination  of  new  flat  profiled  structures  with 
low  "cover"  requirements  allow  for  highly  efficient 
shaped  structures  to  be  installed  especially  where 
headroom  is  limited  by  approaching  gradelines  of  road- 
ways over  existing  irrigation  canals. 

The  ABC  structures  can  be  built  with  extremely  low 
structure  depths  and  still  maintain  large,  open  cross- 
sectional  areas  to  handle  irrigation  flows  at  low  head. 
Their  large,  low  profile,  single  open  areas  are  superior 
for  irrigation  flows  especially  where  debris  and  main- 
tenance are  a  consideration  and  where  low  headloss- 
es  are  required. 


ABC  STRUCTURE 
ARCH  BEAM  CULVERT 


TRANSFERRMQ  LOADS  TO  ROOF  ARMS 


FH.L  OR  PAVEMENT 


REINFORCMG  BARS 

SECTIONAL  VIEW  OF  ROOF 


CONCRETE  ROOF 


SHEAR  CONNECTORS, 
^WELDED  STUDS  OR  AS 2 6  BOLTS) 
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Any  amount  of  extra 
load  capacity  may  be 
built  into  the  bridge 
structure  by  simply 
thickening  the  monolithic 
concrete  roof  usually  by 
only  a  few  millimetres. 


Any  amount  of  extra  load  capacity  may  be  built  into 
the  bridge  structure  by  simply  thickening  the 
monolithic  concrete  roof  usually  by  only  a  few  mil- 
limetres. The  most  commonly  used  concrete  strength 
is  30  MPa.  No  "extra  strength"  or  "high  strength"  con- 
crete is  required  for  the  roof.  The  fact  that  the  roof  and 
headwalls  are  constructed  as  a  monolithic  unit,  makes 
for  a  highly  supportive  structure  which  is  very  stable 
against  "Dead"  or  "Live"  loads. 

Installation  of  the  structure  is  relatively  simple  and  eco- 
nomical since  little  forming  or  finishing  is  required.  It 
can  be  constructed  with  a  small  on-site  work  force  with 
the  use  of  local  materials  and  equipment.  Little  or  no 
maintenance  is  required  on  this  type  of  structure,  thus 
reducing  overall  life  cycle  costs. 


The  seventy  cubic  meter  concrete  pour  is  completed  in  one  day. 


As  compared  to  a  3-span  conventional  bridge  with  pre- 
cast concrete  girders  on  concrete  and  steel  substruc- 
tures requiring  approximately  six  weeks  to  construct, 
the  ABC  structure  can  be  installed  in  approximately 
three  weeks.  Cost  savings  can  be  considerable,  up  to 
40%  in  some  cases.  This  cost  saving,  along  with  the 
versatility  of  the  ABC  structure  has  made  it  a  very  popu- 
lar choice.  At  present,  irrigation  canal  and  stream 
crossings  having  design  flows  ranging  from  15  m  Is  to 
170  m-Vs  can  easily  be  accommodated  by  twin  or  mul- 
tiple installations. 


ABC  Bridge  Structure  installed  in  the  L.N.I.D.  s  Monarch  Branch  Ca- 
nal —  headless  is  only  100  mm. 

The  structure  is  aesthetically  pleasing  to  the  eye  and 
can  be  designed  to  meet  most  sensitive  environmen- 
tal conditions.  It  may  also  be  designed  for  virtually  any 
loading  requirements  and  may  be  tailored  to  meet  all 
hydraulic  and  structural  design  criteria. 

For  more  information  contact: 

C.  W.  (Bill)  Peterson,  P.  Eng. 
Nova  Span  International  Ltd. 
200,  7603  -  104  Street 
Edmonton,  Alberta    T6E  4C3 
Phone:  (403)  432-7698 
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NEW  AERIAL 
PHOTOGRAPHY 

The  Project  Planning  Branch  of  Alberta  Agriculture, 
in  Lethbridge,  has  a  set  of  1985  1:30,000  black  and 
white  photographs  covering  the  area  shown  on 
the  map.  Anyone  wishing  to  view  these  photos  are  wel- 
come to  do  so.  If  users  wish  to  purchase  any  of  these 
photographs,  they  may  be  obtained  from  any  of  the 
Maps  Alberta  (Energy  and  Natural  Resources)  outlets 
in  the  province.  There  is  one  Maps  Alberta  outlet  in 
Lethbridge  located  on  the  third  floor  of  the  Sun  Cen- 
ter and  one  in  Calgary  located  in  Room  804  of  the  J. 
J.  Bowlen  BuildingB 


WATER  HAULER'S 
BULLETIN  SUCCESS 

Communicate  your  resourcefulness  by 
having  an  article  published  in  the  Bulletin. 
Its  success  depends  upon  your  help  in 
obtaining  and  submitting  new  and  useful  ideas. 


1985    I  =  30  000  AERIAL  PHOTOGRAPHY 

Calgary 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and 
management  personnel  of  Irrigation  Districts 
with  items  of  interest  in  their  line  of  work. 
Comments  are  welcome.  Please  contact  Duncan 
Lloyd,  editor,  at  Area  Code  (403)  381-5164, 
Lethbridge. 

Any  information  contained  in  this  bulletin 
regarding  commercial  products  may  not  be  used 
for  advertisement  or  promotional  purposes 
without  permission  from  Alberta  Agriculture  and 
is  not  to  be  construed  as  an  endorsement  of  any 
product  or  firm  by  Alberta  Agriculture. 

Published  quarterly  by  the  Evaluation  & 
Management  Section,  Project  Planning  Branch, 
Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta  T1 J  4C7. 
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SURROGATE  LINER 


\mANA 


Aqua  Liner  Canada  Thinks  There 
is  a  Better  Way 

The  problem  facing  the  Bow  River  Irrigation  District 
is  how  to  repair  their  worst  sections  of  cracked, 
unreinforced  concrete  slip-form  lined  canals.  First 
thoughts  were  to  remove  the  old  liner  completely,  and 
replace  it  with  a  new  reinforced  concrete  liner, 
however,  this  is  very  expensive,  and  would  probably  not 
be  eligible  again  for  cost  sharing  under  the  Irrigation 
Capital  Works  program.  Then  came  the  idea  of  plac- 
ing a  flexible  liner  inside  the  existing  channel. 

The  District  selected  "Aqua  Liner"  for  a  trial  section 
of  640  lineal  metres.  Aqua  Liner  is  a  reinforced  bitumi- 
nous geomembrane  material  which  has  been  used  as 
an  exposed  canal  liner  in  the  Western  Irrigation  Dis- 
trict with  some  degree  of  success. 

It  has  a  polyester  reinforced  mat  saturated  with  bitu- 
men, and  a  layer  of  crushed  slate  embedded  as  a  pro- 
tective top  coat.  The  length  of  each  roll  is  70  m.  with 
a  width  of  5  m  and  weighs  approximately  1820  kg. 


Aqua  Liner  being  rolled  out  over  the  badly  cracked  and  broken  con- 
crete lined  channel. 


mm 


WATER  HAULER'S  RULLETIN 


The  bed  of  the  existing  concrete  channel  was  cleared 
of  any  debris  such  as  silt  and  pieces  of  broken  con- 
crete. Any  large  cracks  or  displaced  concrete  was 
smoothed  with  concrete  grout  to  rennove  the  sharp 
rough  edges  that  might  penetrate  the  Aqua  material. 

The  large  heavy  rolls  of  liner  were  lifted  and  rolled  in 
place  by  means  of  a  hydraulic  hoe.  Once  in  place,  the 
liner  was  fastened  to  the  top  of  the  existing  concrete 
by  means  of  galvanized  metal  strips  and  Hiiti  fasteners 
every  150  mm.  The  liner  was  anchored  transversely  at 
the  start  of  every  roll  by  the  same  metal  strips  and  Hii- 
ti fasteners.  The  end  flap  from  the  previous  roll  was 
overlapped  and  heat  sealed  to  the  new  roll. 

The  District  was  planning  to  install  flapper  valves,  to 
relieve  any  hydraulic  pressures  that  might  develop  be- 
tween the  two  liners,  however,  they  have  now  decided 
to  wait  and  see  if  any  problems  occur. 

The  friction  coefficient  (n)  for  the  Manning's  velocity 
equation  generally  used  in  uncracked  concrete  lined 
channels  is  n  =  0.014.  The  addition  of  the  Aqua  Liner 
may  increase  the  n  factor  by  10%  according  to  Dr. 
David  Manz,  P.  Eng.  of  the  University  of  Calgary.  Actu- 
al metering  of  this  trial  section  will  be  undertaken 
sometime  this  summer,  when  flows  are  reaching  full 
supply  level. 


Installation  of  the  Aqua  Liner  took  only  two  days. 

Cost  for  supplying  and  installing  this  640  lineal  metres 
of  Aqua  Liner  was  $58,000.00  which  translates  to  about 
$18.00  per  square  metre.  For  more  information  please 
contact  Mr.  Jake  Friesen,  Manager,  Bow  River  Irriga- 
tion District,  (403)  654-2111  ■ 
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FALL  IRRIGATION 

Fall  Irrigation  Has  Its  Pros  and  Cons 


Fall  irrigation  is  a  management  practice  whereby 
water  is  applied  in  the  fall  to  rebuild  soil  moisture 
conditions  for  the  following  crop  growing  season. 
Even  though  the  practice  of  fall  irrigation  is  generally 
supported  and  promoted,  it  is  seldom  used  by  irriga- 
tion farmers.  This  limited  use  is  based  on  problems 
generally  associated  with  fall  irrigation. 

(1)  Wet  soils  are  slow  in  warming  up,  consequently, 
high  soil  moisture  conditions  and  low  soil  temper- 
atures may  delay  seed  germination  and  plant 
growth  in  the  spring. 

(2)  Delay  in  spring  field  work  due  to  high  soil  mois- 
ture conditions. 

(3)  Possible  leaching  of  nutrients. 

(4)  Reduced  benefit  from  off-season  precipitation. 

(5)  The  inconvenience  of  farming  around  low  lying 
areas  that  tend  to  collect  water  from  spring 
run-off. 


Those  people  who  do 
fall  irrigate, 
do  it  for  a  number 
of  different  reasons. 


(1)  Rebuilding  of  soil  moisture  reserves  after  harvest 
for  the  following  crop  growing  season,  particular- 
ly the  lower  half  of  the  root  zone. 

(2)  Early  seeding,  better  seed  germination  and  seed- 
ling development,  when  adequate  soil  moisture  is 
available  for  plant  use. 

(3)  Fall  irrigation  improves  soil  moisture  conditions 
for  fall  tillage. 

(4)  Extends  the  use  of  available  labor  and  existing 
equipment  over  a  larger  area. 

(5)  Leaching  of  salts  for  salinity  control. 

(6)  Reducing  winter  kill  of  alfalfa  by  maintaining  ade- 
quate soil  moisture  conditions  before  freeze-up. 


WATER  HAULER'S  BULLETIN 


Irrigation  districts  that  allow  fall  irrigation  to  take  place 
generally  experience  delays  in  major  construction  or 
maintenance  work  on  canals  or  laterals  until  water  in 
the  distribution  system  is  turned  off.  If  fall  irrigation 
is  limited  or  not  allowed,  some  of  this  construction 
work  may  take  place  early  in  September,  when  reasona- 
ble fall  working  conditions  still  exist.  Secondly,  fall  ir- 
rigation is  an  inefficient  way  of  supplying  water  to  only 
a  small  percentage  of  the  irrigation  farmers.  Thirdly, 
fall  irrigation  limits  the  amount  of  water  which  can  be 
stored  or  conserved  by  the  irrigation  district  for  the  fol- 
lowing irrigation  season. 

Knowing  the  problems  and  benefits  associated  with 
fall  irrigation,  we  soon  can  see  that  it  is  not  a  simple 
process  whereby  water  is  diverted  from  the  main  dis- 
tribution system  to  the  farmer  and  then  on  to  the  land. 
Rather,  it  is  a  complex  operation  involving  manage- 
ment decisions  by  both  the  irrigation  farmer  and  irri- 
gation districts. 

Management  on  the  irrigation  farmers'  part  needs  to 
take  into  consideration  the  following: 

(1)  The  amount  of  water  to  be  applied  in  the  fall  varies 
with  time,  manpower  available  and  soil  moisture 
conditions  after  harvest. 

(2)  The  crop  to  be  grown  -  since  water  management 
practices  vary  according  to  the  crop  to  be  grown, 
some  of  the  crop  water  requirement  may  be  satis- 
fied through  fall  irrigation. 

(3)  Fall  tillage  operations  vs.  the  amount  of  water  ap- 
plied for  fall  irrigation  -  combining  a  light  applica- 
tion of  water  and  minimum  fall  tillage,  one  can 
expect  to  receive  maximum  benefit  from  fall  and 
winter  precipitation.  (In  the  Lethbridge  area,  we 


would  expect  to  benefit  from  62  mm  of  moisture 
5  out  of  10  years). 

Conversely,  a  heavy  application  of  water  in  the  fall  and 
several  cultivations  or  plowing  will  leave  the  surface 
black,  reducing  the  amount  of  snow  trapped  and  in- 
creases snow  melt  run-off.  Leaving  the  surface  of  the 
soil  black,  increases  evaporation,  causing  the  soil  sur- 
face to  dry  quicker  and  allowing  field  work  to  start 
sooner. 

Management  on  the  irrigation  districts'  part  needs  to 
take  into  consideration  the  water  supply  situation  and 
the  amount  of  soil  moisture  remaining  after  the  crop 
growing  season.  Based  on  average  precipitation 
records,  the  irrigation  districts  must  make  a  decision 
whether  or  not  enough  water  is  available  in  the  fall  for 
irrigation  to  take  place.  If  sufficient  water  is  available, 
then  to  what  extent  can  fall  irrigation  take  place? 

The  practice  of  fall  irrigation  is  one  that  does  not  need 
to  take  place  on  the  same  piece  of  land  year  after  year, 
but  rather  every  second  or  third  year,  alternating  with 
other  fields.  By  alternating  fields  to  be  fall  irrigated, 
the  irrigation  districts  can  reduce  the  overall  amount 
of  water  which  needs  to  be  diverted  from  its  reservoirs, 
saving  the  water  for  next  year's  crop. 

Fall  irrigation  is  not  without  cost  to  either  the  irriga- 
tion farmer  or  irrigation  district. 

From  this  we  can  see  that  fall  irrigation  is  not  a  sim- 
ple yes  or  no  decision  by  either  the  irrigation  district 
or  the  irrigation  farmer,  but  rather,  a  complex  manage- 
ment decision  of  both  parties,  whereby  the  various  cli- 
matic, soils,  and  water  supply  factors  need  to  be  taken 
into  considerationH 


Fall  irrigation  is  not  wittiout  problems. 
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THE  SCISSORS  CLAMP 

New  Method  For  Lifting  PVC  Pipe 


Like  sliced  bread,  the  idea  was  so  obvious  every- 
one should  have  thought  of  it.  Yet,  it  was  the 
ingenuity  of  the  Taber  Irrigation  District  em- 
ployees, in  their  own  shop,  that  have  designed  and 
made  a  unique  PVC  pipe  lifting  device. 

Although  PVC  pipe  cannot  be  classified  as  one  of  the 
heavyweights,  manually  lifting  6  m  lengths  of  450  mm 
diameter  PVC  pipe  is  not  easy.  Pipe  of  this  size  is  nei- 
ther fish  nor  fowl,  meaning  they  are  too  heavy  for  brute 
strength  to  handle  safely,  and  yet  it's  just  not  worth 
the  bother  to  sling,  lift,  and  place  them  in  a  trench  by 
hydraulic  hoe.  Too  often,  heavy  pipe  is  rolled  and  par- 
tially dropped  into  the  trench.  In  cold  weather,  this  can 
cause  structural  damage  to  the  pipe,  or  worse  yet,  land 
on  some  unsuspecting  pipelayer. 


Rubber  belting  on  inside  of  clamps  protect  pipe  from  damage. 


The  more  "mature  men"  of  the  District,  with  the  sore 
backs,  i.e.  R.  Lloyd,  J.  Sparks,  and  T.  Nawolski  built  the 
first  scissor-like  lifting  clamps  this  past  spring.  Since 
then,  they  have  produced  them  for  every  50  mm  di- 
ameter pipe  size  from  350  mm  through  600  mm. 

For  more  information  on  how  to  build  your  own  PVC 
lifting  device,  please  contact  Ron  Lloyd  at  (403) 
223-2148B 


GRAVEL  ARMOUR 
UNDER  STUDY 

Spring  Inventory  Leaves 
A  Lot  Unanswered 


During  the  Spring  of  1986  a  gravel  armour  study 
was  undertaken  by  the  Evaluation  and  Manage- 
ment Section  of  the  Project  Planning  Branch. 
This  study  was  initiated  because  of  concerns  over  the 
installation  of  gravel  armour  on  2:1  side  slopes.  The 
main  emphasis  was  to  determine  the  severity  of 
sloughing  and  siltation  in  the  gravel  lined  sections  of 
rehabilitated  canals. 

Approximately  180  km  of  armour  lined  canals  were  in- 
ventorized. The  majority  of  these  canals  had  only  run 
water  for  one  season  and  will,  therefore,  be  observed 
again  this  fall. 

For  each  of  the  canals  inventoried,  a  form  was  made 
out,  listing  the  design  criteria  and  any  other  particu- 
lars of  the  canal.  The  criteria  included;  the  name  of  the 
canal,  the  design  capacity,  bed  width,  bed  grade,  ca- 
nal velocity,  side  slopes,  gradation  of  gravel  armour, 
type  of  lining  if  any,  and  the  total  length  of  the  project. 

Sloughing  of  the  armour  was  broken  into  three  cate- 
gories. First  was  a  total  complete  sloughing  of  the 
bank,  with  the  slide  occurring  from  top  to  bottom.  Sec- 
ond was  a  partial  slough,  where  only  part  of  the  bank 
had  moved  (usually  the  toe).  The  third  category  was 
drainage  flow  over  the  bank,  causing  the  armour  ma- 
terial to  slide  or  erode  down  the  bank. 
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Section  of  canal  where  armour  was  directly  placed  on  liner.  Note: 
Sloughing  —  Investigations  Continue. 

Silt  build  up  on  the  bed  and  sides  of  the  canals  was 
also  monitored  with  the  silt  build  up  having  to  be  a 
nninimunn  of  15  cm  in  depth  before  it  was  classified  as 
a  problem. 

The  following  is  a  table  showing  the  results  of  the 
study. 


TOTAL 

% 

% 

LENGTH 

SLOUGHING 

SILTATION 

Total  Canals  Inspected 

178  km 

4.00% 

20.40% 

3:1  Side  Slopes 

55  km 

1.00% 

24.70% 

2:1  &  2V2:1  Side  Slopes 

122  km 

5:30% 

19.50% 

Less  Than  5.0  m^/s 

37  km 

0.70% 

1.17% 

Greater  Than  5.0  mVs 

140  km 

4.82% 

25.50% 

Velocities  Less  Than 

0.61  m/s 

30  km 

1.52% 

5.70% 

Velocities  Fronn  0.61  - 

0.76  m/s 

89  km 

5.00% 

24.20% 

Velocities  Over  0.76  m/s 

59  km 

3.60% 

22.00% 

With  Gravel  On  Liner 

22  km 

2.22% 

9.68% 

With  Gravel  &  Earth  On 

Liner 

37  km 

0.56% 

29.00% 

From  the  table, 
a  number  of  interesting 
trends  have  appeared. 


First,  it  appears  from  this  initial  inspection  that  canals 
with  3:1  side  slopes  tend  to  stay  in  place  much  better 
than  canals  with  2:1  slopes,  but  they  have  a  higher  ten- 
dency towards  siltation.  Second,  the  canals  with  low 
velocities  had  less  sloughing  and  less  siltation.  Third, 
canals  having  a  capacity  of  less  than  5.0  mVs  tended 
to  have  very  little  sloughing  and  very  little  siltation.  The 
fourth  trend,  which  appeared,  was,  canals  with  gravel 
armour  installed  directly  on  a  lining  material  sloughed 
more  than  canals  with  earth  and  gravel  on  the  liner.  The 
lined  canals  with  earth  and  then  overlayed  with  gravel 
tended  to  have  more  silt  build  up  than  canals  with  only 
gravel  on  the  liner. 

In  conclusion,  the  canals  studied  tended  to  be  in  good 
condition  with  siltation  being  the  major  problem.  The 
Project  Planning  Branch  will  continue  to  evaluate  these 
canalsB 


THE  RIGHT  AMOUNT 


A  New  Film  Release 


The  Right  Amount",  a  new  Alberta  Agriculture 
film,  outlines  the  requirement  of  irrigating 
properly  and  efficiently  to  produce  top  quality 
crops  and  at  the  same  time  maximize  yields. 

The  film  addresses  some  of  the  management  problems 
associated  with  irrigating  incorrectly.  Problems  such 
as  salinity,  water  ponding,  soil  erosion,  equipment 
problems  and  water  tables  are  looked  at. 

"The  Right  Amount"  explains  the  importance  of 
monitoring  on  a  regular  basis  soil  moisture  levels 
throughout  the  root  zone  at  several  different  locations 
in  the  field.  The  film  outlines  various  methods  availa- 
ble for  measuring  soil  moisture  in  the  field. 

"The  Right  Amount"  is  available  on  a  free-loan  basis 
from  Alberta  Agriculture,  Film  Library.  (403)  427-2127, 
7000  -  113  Street,  Edmonton,  Alberta,  T6H  5T6H 


U19  ■  NOT  A 
SUBMARINE 

A  Possible  Solution  To  Canal  Bank  Erosion 

The  Lethbridge  Northern  Irrigation  District  became 
increasingly  concerned  over  the  progressively 
worsening  bank  erosion  taking  place  in  their  Pic- 
ture Butte  Lateral.  Flow  velocities  in  the  channel  were 
relatively  low,  somewhere  in  the  range  of  0.76  m/s.  In- 
vestigations eliminated  wave  action,  but  soon  centered 
around  the  high  water  fluctuations  occurring  in  the  ca- 
nal during  the  irrigation  season.  It  was  found  that  these 
high  fluctuations  of  water  levels  or  "sudden  draw- 
downs" as  they  are  called,  created  a  pumping  action 
of  the  unprotected  material  fines  in  the  banks,  caus- 
ing material  to  slough. 


Typical  Section  of  Picture  Butte  Lateral  prior  to  rehabilitation. 


First  thoughts  were  to,  just  place  gravel  armour  on  the 
unprotected  banks.  But  District  Engineers  felt  that  be- 
cause of  the  high  drawdowns,  there  would  be  little 
gained  by  directly  placing  gravel  armour  on  the  slopes 
as  the  material  fines  would  still  be  pumped.  It  was  at 
this  point  that  the  District  decided  to  try  a  geotextile 
on  the  slopes  and  then  place  gravel  armour  on  top  of 
the  100%  polyester  material.  The  geotextile  they  chose 
was  Nilex  U19  having  a  thickness  of  1.5  mm.  The  Dis- 
trict chose  to  use  a  geotextile  because  this  material 
is  strong,  provides  soil  reinforcement,  allows  water  to 
filter  through  it  and  yet  holds  material  fines  so  they  do 
not  separate. 

During  rehabilitation,  the  canal  slopes  were  trimmed 
back  to  a  2.5:1  slope.  The  geotextile  was  then  laid  from 
the  toe  of  the  slope  up  to  the  top  of  the  bank  and  keyed 
into  the  bank.  The  material  was  not  placed  in  the  ca- 


Gravel  Armour  was  dumped  directly  on  U19  Geotextile.  A  Geotex- 
tile will  not  control  seepage. 


nal  bed.  Gravel  armour  was  then  placed  directly  on  top 
of  the  geotextile  to  a  depth  of  175  mm. 

The  cost  of  the  U19  material  ran  approximately 
$1.10/m^  The  District  feel  they  have  a  cost  effective  so- 
lution to  a  very  complexing  problem.  An  assessment 
of  this  rehabilitated  reach  of  canal  will  be  made  after 
the  water  is  turned  out  in  the  fallH 


HOW  MUCH  SALINE/ 
WATERLOGGED  LAND 
IS  THERE? 

How  much  saline/waterlogged  land  is  there  in 
Alberta's  irrigation  districts?  That's  a  question 
that  is  often  asked  with  varying  results.  Ranges 
of  from  10  -  30%  are  frequently  quoted  -  but  many  acre- 
age estimates  include  large  tracts  of  dryland,  are  based 
on  extrapolation  from  limited  data,  or  are  pure  gues- 
timates. 

To  finally  resolve  the  issue  CASM  (Committee  Assess- 
ing Salinity  Mapping)  is  at  work.  The  group  has 
representation  from  Alberta  Agriculture,  Canada 
Agriculture,  Alberta  Environment  and  private  industry. 
An  inventory  of  existing  salinity  mapping  studies  with 
an  initial  evaluation  of  their  relative  accuracies  has  just 
been  completed.  This  is  being  followed  by  a  detailed 
analysis  of  major  salinity  mapping  and  will  result  in  fi- 
nal affected  acreage  figures  for  all  irrigation  districts. 
For  more  information  on  CASM,  its  objectives  and  ac- 
tivities contact  Brook  Marker,  Drainage  Branch  at  (403) 
381-5159  or  Frank  Hecker,  Land  Classification  Branch 
at  (403)  381-5174H 
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REINFORCED 
CONCRETE  SLIP-FORM 
LINING  INVENTORY 

Still  Looking  Good,  Although  Cracks  Have 
Increased  Significantly 


The  1986  annual  spring  inventory  into  the  annount 
of  cracking  taking  place  in  wire  mesh  reinforced 
concrete  slip-form  lined  canals  has  been  complet- 
ed and  results  tabulated.  It  was  conducted  on  39  km 
of  laterals  in  five  Irrigation  Districts  of  Southern 
Alberta.  All  the  concrete  laterals  inventoried  have  been 
in  place  at  least  one  winter. 

The  results  of  this  year's  inventory  proved  to  be  very 
interesting  when  compared  to  those  of  the  past  five 
years.  Overall  cracking,  up  until  this  year,  was  held  for 
a  combined  total  of  less  than  2%,  however,  the  1986 
inventory  indicates  an  increase  of  the  amount  of  cracks 
by  just  over  100%  from  the  previous  years  total.  When 
compared  to  the  1985  inventory  the  number  of  trans- 
verse cracks  increased  from  352  to  699  and  an  equal 
increase  in  longitudinal  cracks  from  350  to  710.  The  to- 
tal cracking,  3.8%  is  approximately  double  the  1985  in- 
ventory, but  is,  however,  still  a  small  percentage  of  the 
total  overall  reinforced  lining  installed. 


TRANSVERSE 
CRACK 


TRANSVERSE 
JOINT 


LONGITUDINAL 
JOINT 


LONGITUDINAL 
CRACK 


75mm 


X  -  SECTION  OF 
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UP  TO 

5  nnm  TO 
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40  mm 
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Overall 

96.20% 

3.54% 

0.25% 

0.01  % 

Transverse 

98.20% 

1.75% 

0.04% 

0.01  % 

Longitudinal 

98.00% 

1.79% 

0.21% 

Some  interesting 
facts  derived  from  the 
1986  inventory  are: 


(1)  1.8%  of  the  canals  have  transverse  cracking  or  ap- 
proximately 1  crack  every  56  lineal  metres  of  canal. 

(2)  2.0%  of  the  canals  have  longitudinal  cracking  or 
approximately  1  lineal  metre  of  crack  for  every  56 
lineal  metres  of  canal. 

(3)  There  was  an  increase  of  98.6%  in  transverse 
cracks  and  102.9%  increase  in  longitudinal  cracks 
from  the  1985  inventory. 

(4)  When  looking  downstream,  36.7%  of  the  cracks 
are  on  the  left  slope;  32.8%  on  the  right  slope. 
28%  in  the  bed  and  2.5%  across  the  ditch  trans- 
versely. 

(5)  68.4%  of  the  cracking  is  found  on  the  ditches  run- 
ning east  and  west  and  76%  of  these  cracks  are 
found  on  the  north  side  slope. 

(6)  31.6%  of  the  cracking  is  found  on  the  ditches  run- 
ning north  and  south  and  68%  of  these  cracks  are 
found  on  the  east  side  slope. 

(7)  With  the  exception  of  Lateral  A-2  in  the  WID.  ap- 
proximately 70%  of  the  cracking  found  is  on  the 
opposite  side  of  the  driving  bank. 

(8)  Approximately  96%  of  the  cracks  were  found  in 
the  ditches  that  have  been  in  place  for  at  least  4 
winters. 

One  theory  that  can  be  advanced  as  to  why  the  sud- 
den 100%  increase  in  cracks  from  1985  to  1986  may 
be  found  in  this  past  fall's  extreme  weather.  Heavy 
rains  fell  through  much  of  September  and  into  October. 
The  saturated  pads  began  to  freeze  by  mid  October 
with  the  unseasonably  below  normal  temperatures 
causing  more  severe  frost  actionH 
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JACK  BREWIN  RETIRES 

Mr.  Jack  Brewin  has  retired  from  the  Board  of 
Directors  of  the  St.  Mary  River  Irrigation 
District.  Significant  is  that  this  man  has  been 
either  a  Government  appointed  or  elected  official  in  the 
Irrigation  Sphere  for  the  past  33  years.  His  record  is 
unsurpassed  —  1  of  the  original  7  members  of  the  Ad- 
visory Board  of  the  old  Crown  Corporation  SMRD, 
spent  9  years  on  the  original  Irrigation  Council  of 
Alberta  (1st  farm  member  appointed  by  the  Govern- 
ment), and  has  been  a  Director  of  the  Alberta  Irrigation 
Projects  Association  (AlPA)  since  1953,  with  the  excep- 
tion when  he  was  appointed  to  Irrigation  Council.  His 
accomplishments  are  many,  but  Jack  feels  his  greatest 
contributions  have  been  in  lobbying  government 
through  the  AlPA  for:  the  establishment  of  Cost  Shar- 
ing for  major  irrigation  capital  works,  the  centralization 
of  the  Irrigation  Division  in  Lethbridge,  an  Irrigation 
Bridge  Policy,  and  the  Three  Rivers  Dam. 


\Nhy  retirement  after  only 
33  short  years?  "Our  farm 
economy  is  sucti  today, 
tfiat  tfie  farm  requires  my 
full  time  attention",  states 
Jack. 

Good  luck  Jack!  You  will 
be  sadly  missed  but  long 
remembered^ 


WATER  HAULER'S 
BULLETIN  SUCCESS 

Communicate  your  resourcefulness  by 
having  an  article  published  in  the  Bulletin. 
Its  success  depends  upon  your  help  in 
obtaining  and  submitting  new  and  useful  ideas. 
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SUBSURFACE 
DRAINAGE  FOR  CANAL 
SEEPAGE  CONTROL 

Largest  Project  in  Alberta's  History 

This  fall  will  see  the  largest  shallow  (<2  m  deep) 
subsurface  drainage  project  in  Alberta's  history 
taking  place  in  Sections  9,  15  and  16-9-11-W4 
south  of  Bow  Island.  This  drainage  system  is  part  of 
the  St.  Mary  River  Irrigation  District's  nnain  canal  up- 
grading program  and  is  being  installed  to  control  ca- 
nal seepage  and  reclaim  saline  and  waterlogged  lands 
affected  by  the  seepage. 

The  project  will  involve  the  installation  of  approximate- 
ly 76,200  lineal  metres  of  100  mm  and  150  mm  diameter 
corrugated  plastic  drain  tubing  (filtered)  supplied  by 
Big  "O"  Drain  Tile  Ltd.  of  Taber.  The  drainage  system 
will  be  installed  on  400  acres  of  affected  land  owned 
by  four  separate  farmers.  All  of  the  drain  water  will  be 
pumped  back  into  the  SMRID  main  canal  at  four  loca- 
tions. Installation  is  being  carried  out  by  McCutcheon 
Drainage  Ltd.  of  Ontario  using  a  Canadian  built  Wolfe 
plow. 


The  Canadian  built  Wolfe  plow  is  installing  up  to  8200  lineal  metres 
of  tubing  a  day. 
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The  shallow  subsurface  drainage  system  was  chosen 
for  seepage  control  along  this  reach  of  canal  because 
of  natural  groundwater  discharge  in  addition  to  the  ca- 
nal seepage  problem.  More  traditional  methods  such 
as  canal  lining  and  deep  interceptor  drainage  were  not 
considered  practical  because  of  potential  damage  to 
the  lining  by  the  groundwater  and  the  ineffectiveness 
of  the  deep  interceptor  drain.  The  subsurface  drainage, 
which  was  estimated  to  cost  about  the  same  as  a  deep 
interceptor  drain,  was  felt  to  have  the  best  chance  of 
controlling  the  water  table  throughout  the  affected 
area,  regardless  of  the  source.  Reclamation  of  the  sa- 
line and  waterlogged  land  was  also  expected  to  take 
place  much  faster. 

CH2M  Hill  are  the  consultants  in  charge  of  this  reach 
of  canal  and  completed  the  design  of  the  pump  lift  sta- 
tions for  this  drainage  project.  The  Drainage  Branch 
of  Alberta  Agriculture  carried  out  the  investigation  and 
design  of  the  subsurface  drainage  system  and  are 
responsible  for  the  installation  inspection.  Depending 
on  the  weather,  installation  is  expected  to  be  complet- 
ed by  mid  October. 

The  approximate  cost  of  this  project  breaks  down  as 
follows: 

Supply  &  installation  of  drain 

tubing  $200,000 
Supply  &  installation  of  4  lift 

pump  stations  $270,000 

Total  cost  $470,000 

(approx.)  $1,200/acre 

If  a  gravity  outlet  was  available,  the  total  cost  of  the 
drainage  would  be  approximately  $500/acre. 

Shallow  subsurface  drainage  has  proven  to  be  an  ef- 
fective, relatively  inexpensive  means  of  controlling  ca- 
nal seepage.  It  also  has  the  added  benefit  of  allowing 
the  farmer,  whose  land  may  have  been  out  of  produc- 
tion for  many  years,  a  realistic  opportunity  to  achieve 
relatively  fast  reclamation.  With  over  700  subsurface 
drainage  projects  currently  working  in  Alberta,  the 
Drainage  Branch  is  confident  that  shallow  subsurface 
drainage  can  solve  many  of  the  Irrigation  Districts'  ca- 
nal seepage  problems  more  effectively  and  cheaply 
than  the  existing  control  methods. 

For  more  information  on  this  project  contact  the  Drain- 
age Branch,  Alberta  Agriculture,  Agriculture  Center, 
Lethbridge,  Alberta,  T1J  4C7  at  (403)  381-5515.  ■ 


ARE  PRESENT  DAY 
CANALS  CONVEYING 
WATER  EFFICIENTLY? 

Farming  For  The  Future  Study  Underway 

Water  losses  from  irrigation  canals  in  southern 
Alberta  have  been  the  subject  of  concern  since 
the  construction  of  the  first  irrigation  convey- 
ance systems  back  in  the  early  1900's. 

Just  how  much  water  are  we  losing?  This  is  one  of  the 
questions  the  Research  Section  of  the  Project  Planning 
Branch,  Alberta  Agriculture,  in  cooperation  with  Nanuk 
Engineering,  is  trying  to  answer  in  a  two  year  Farming 
For  the  Future  Study. 

Svat  Jonas,  Co-Project  Manager,  states  "the  objectives 
of  this  study  are  to  determine  the  efficiency  of  a  water 
conveyance  system,  within  a  chosen  block  of  irrigat- 
ed land  and  to  ascertain  the  relationship  between  soil 
types,  canal  lining  materials,  groundwater  levels  and 
water  evaporation." 


Conveyance  efficiency 
is 

defined  as: 


the  ratio  of  water  delivered  at  the  farm  turnout  to  the 
water  provided  at  an  upstream  point  in  the  water  con- 
veyance system.  Water  losses  from  the  conveyance 
system  can  be  caused  by  seepage,  spillage,  evapora- 
tion and  evapotranspiration.  The  system  can  also  gain 
water  from  either  precipitation  or  an  inflow  due  to  high 
groundwater.  The  whole  study  is,  in  effect,  balancing 
quantities  of  water  flowing  into  the  system,  with  quan- 
tities of  water  being  used  by  the  individual  water  users, 
plus  water  lost. 

A  study  of  the  area  of  approximately  10  square 
kilometres  was  selected  in  Block  C  of  the  Bow  River 
Irrigation  District  near  Enchant.  The  lateral  systems, 
under  study,  has  a  main  lateral  with  a  capacity  of  2 
m^/s  (70  cfs)  and  two  smaller  sublaterals.  The  laterals 
have  a  total  length  of  9.2  km  and  are  broken  into  2.2 
km  of  concrete  lined  canal,  1.2  km  of  buried  membrane 
lined  canal  and  5.8  km  of  earth  canal. 
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The  system  has  9  water  users  who  are  using  sprinkler 
systems  to  irrigate  the  2400  acres  of  irrigable  crop  land. 
These  water  users  are  operating  a  total  of  15  pumps 
which  are  monitored  by  using  seven,  200  mm  (8")  Rock- 
well in-line  propeller  meters.  Precipitation  and  evapo- 
ration are  measured  manually  using  rain  gauges  and 
an  evaporation  pan. 


Recording  Station  S1  on  Lateral  C.  Instruments  are  monitored  sev- 
en days  a  week. 

Since  conveyance  losses  are  expected  to  be  between 
6%  and  15%,  therefore,  the  accuracy  of  instruments 
cannot  exceed  2%.  From  laboratory  testing,  it  is  esti- 
mated that  this  accuracy  is  obtainable  in  the  field  with 
the  electronic  equipment. 


Jonas  states  that  besides  providing  data  on  irrigation 
canal  efficiencies,  this  study  should  also  provide  in- 
formation on:  (1)  operational  improvements  consisting 
of  flow  adjustments  to  reduce  waste  to  spillways,  (2) 
an  evaluation  of  the  effectiveness  of  various  canal 
liners,  (3)  the  watertightness  of  turnout  gates. 


Very  few  scientific  studies  have  been  done  in  assess- 
ing conveyance  efficiencies.  This  study,  when  com- 
plete, may  be  just  the  tip  of  an  iceberg.  For  more 
information,  please  contact  Mr.  Svat  Jones,  P.  Eng., 
Alberta  Agriculture,  Agriculture  Center,  Lethbridge, 
Alberta,  T1J  4C7  at  (403)  381-5164  or  Mike  Thompson, 
P.  Eng.,  Nanuk  Engineering  &  Development  Ltd.,  Box 
817,  Cochrane,  Alberta,  TOL  OWO  at  (403)  932-3593.H 


LAND  CLASSIFICATION 
BRANCH  RESEARCH 

The  research  program  of  the  Land  Classification 
Branch  currently  comprises  four  main  areas  of 
of  emphasis: 

(1)  Suitability  of  solonetzic  soils  for  irrigation  de- 
velopment. 

(2)  Reclamation  rates  of  saline/waterlogged  soils  fol- 
lowing canal  rehabilitation. 

(3)  Moisture  retention  characteristics  of  coarse- 
textured  soils. 

(4)  Unsaturated  water  movement  and  moisture  reten- 
tion in  shallow  bedrock  soils. 

These  studies  address  several  areas  of  concern  in  land 
classification  wherein  modification  of  existing  stan- 
dards may  be  required  in  light  of  changing  irrigation 
technology. 

For  further  information  regarding  these  research  pro- 
grams, please  contact  Rod  Bennett,  Alberta  Agricul- 
ture, Agriculture  Center,  Lethbridge,  Alberta.  T1J  407 
at  (403)  381 -51 74.  ■ 


LEVEL  II  DITCHRIDER'S 
COURSE 

The  Lethbridge  Community  College  (LCC),  Irriga- 
tion Projects  Association  and  the  Resource  Plan- 
ning Division  are  jointly  sponsoring  a  five  day 
Level  II  Ditchrider  Training  Course  from  December  1  to 
5,  1986.  This  course  will  be  a  carry-on  from  the  Level 
1  Course  and  will  be  geared  to  meet  the  needs  of  the 
more  seasoned  ditchrider. 

You  can  register  now  by  phoning  LCC  at  320-3323.  Par- 
ticipation is  limited  to  the  first  twenty  registrants. 

Topics  include: 

—  The  Irrigation  Districts 

—  Farm  Water  Management 

—  Operations  and  Limitations  of  Pipelines 

—  Automatic  Controls  and  Monitoring  Devices 

—  Weed  Identification  and  Control 

—  Efficiency  and  Losses 

—  Air  Photo  Interpretation 

—  Operation  to  Reduce  Risk  and  Losses 

—  Water  Storage,  Control  and  Delivery 

—  Water  Management  Overall 

—  Hydraulic  Laboratory  Demonstration 

—  Public  Relations 
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LAND  CLASSIFICATION 

CONTROVERSY 

CONTINUES 

Research  May  Shed  Further  Light 


Oone  of  the  most  controversial  issues  in  land 
classification  in  southern  Alberta  is  related  to 
the  suitability  of  soionetzic  soils  for  irrigation 
development.  Soionetzic  soils  occur  within  almost  all 
irrigation  districts  in  southern  Alberta  but  are  particu- 
arly  prevalent  in  the  Eastern  Irrigation  District  and  in 
east-central  Alberta.  These  soils  are  limited  by  the  un- 
desirable physical  characteristics  of  the  soionetzic  B 
horizon  which  include  high  bulk  density,  low  permea- 
bility, high  plasticity  when  wet  and  high  breaking 
strength  when  dry.  This  hardpan  generally  occurs  with- 
in 0.3  m  of  the  soil  surface  and  is  underlain  by  a  C  ho- 
rizon with  a  high  salt  content.  Soionetzic  soils  are 
restricted  by  inadequate  aeration,  poor  root  penetra- 
tion, slow  water  movement,  poor  tilth,  low  fertility  and 
excessive  salinity  within  the  underlying  parent  geolog- 
ical material.  Map  units  characterized  by  greater  than 
30%  soionetzic  soils  within  the  landscape  are  given  a 
non-irrigable  rating  under  existing  land  classification 
standards. 

Previous  research  on  irrigation  of  soionetzic  soils  has 
been  somewhat  inconclusive,  reflecting  the  diverse  na- 
ture of  these  soils  and  their  response  to  irrigation  de- 
velopment. Marshall  and  Palmer  (1939)  reported 
marked  improvement  in  soionetzic  soils  in  the  Tilley 
area  after  twenty  years  of  gravity  irrigation.  Krogman 
and  Milne  (1961),  on  the  other  hand,  observed  Youngs- 
town  area  within  six  years  under  flood  irrigation.  Earli- 
er standards  were  formulated  on  the  basis  of  these 
studies  and  work  in  the  Bow  River  Project  by  P.F.R.A. 

Studies  initiated  in  the  Enchant  area  in  the  mid- 
seventies  by  Pano  Karkanis  of  the  Land  Classification 
Branch  and  Ross  Cairns  of  the  Vegreville  substation. 
Agriculture  Canada,  indicated  that  crop  growth  could 
be  improved  over  the  short  term  with  deep  plowing,  fer- 
tilization and  sprinkler  irrigation.  However,  even  short 
term  changes  in  the  salinity  status  of  these  soionet- 
zic soils  were  difficult  to  assess  due  to  the  proximity 
of  the  research  site  to  Lost  Lake  and  the  presence  of 
an  associated  fluctuating  water  table  at  relatively  shal- 
low depth.  Recent  findings  by  Bole  (1986)  and  Chang 
et  al.  (1986)  at  the  Vauxhall  Substation,  Agriculture 
Canada,  indicate  that  certain  types  of  soionetzic  soils 
may  be  improved  by  sprinkler  irrigation,  provided  care- 
ful water  management  is  employed. 


•  Location  of  SL*- 
eight  study  sites 


In  light  of  the  uncertainties  which  prevail  on  the  sub- 
ject, a  five  year  monitoring  program  was  initiated  by 
the  Land  Classification  Branch  in  the  E.I.D.  in  1983  to 
determine  the  effect  of  irrigating  a  soil  complex  con- 
taining more  than  30%  soionetzic  soils.  Eight  sprinkler 
irrigated  sites  representing  nine  soionetzic  soil  com- 
plexes were  selected  and  sampled  in  the  fall  of  1983. 
Initial  characterization  and  the  first  two  years  of  an- 
nual monitoring  were  conducted  by  Bill  Harron,  West- 
ern Soils  Consulting  Ltd.  (present  address  —  P.F.R.A., 
Regina).  The  third  and  subsequent  two  years  of 
monitoring  are  to  be  carried  out  by  Lakeside  Research 
in  association  with  Doug  Cameron,  Normac  AES  Ltd. 

Preliminary  findings  have  been  very  encouraging  in 
terms  of  crop  yield  at  most  of  the  sites.  Differences 
related  to  various  soil  types  have  been  detected.  Crop 
and  irrigation  management  factors  appear  to  be  ex- 
tremely important  in  determining  the  results  achieved. 
Details  pertaining  to  changes  in  water  table  levels,  soil 
moisture  conditions  and  soil  chemistry  are  contained 
in  annual  reports  prepared  by  the  Consultants.  Fund- 
ing for  this  project  is  provided  from  the  Alberta  Heri- 
tage Savings  Trust  Fund,  Irrigation  Rehabilitation  and 
Expansion  Research  Program. 

Additional  information  on  this  Land  Classification 
Branch  research  program  is  available  from  Rod  Ben- 
nett, Alberta  Agriculture,  Agriculture  Center, 
Lethbridge,  Alberta,  T1J  4C7  at  (403)  381-5174.B 
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ALBERTA  FARMERS 
PLEASED  WITH  DRAIN 
AGE  INSTALLATION 

Survey  Results  Tabulated 


The  Drainage  Branch  of  Alberta  Agriculture  recent- 
ly completed  a  survey  of  242  farnners  having  sub- 
surface drainage  on  their  land.  Irrigation  and 
dryland  farmers  from  across  the  province  were  asked 
to  provide  details  about  their  drainage  systems  —  part 
of  the  700  on-farm  drainage  sites  now  in  Alberta.  The 
main  findings  of  the  study  provide  information  related 
to:  drainage  location;  problem  causes;  investigation/de- 
sign methods;  typical  drainage  system  characteristics; 
annual  installation  trends;  and  overall  farmer  satisfac- 
tion with  drainage  project  completion. 

Most  drainage  sites  (60%)  are  located  in  dryland  areas 
with  the  remainder  within  irrigation  districts.  Farmers 
believe  the  principal  cause  of  drainage  problems  within 
irrigation  districts  is  canal  seepage  and  seepage  relat- 
ed combinations  (60%).  Groundwater  and  natural  high 
water  tables  are  the  other  major  problem  approximately 
a  third  of  the  time.  Only  about  5%  of  farmers  believe 
their  own  irrigation  practices  are  the  major  cause  of 
the  problem.  In  dryland,  a  large  part  of  the  problem 
(40%)  is  due  to  surface  ponding  —  more  so  north  of 
Drumheller.  Natural  groundwater/water  table  contribu- 
tions are  the  other  major  problem  on  dryland  (45%). 

Farmers  say  that  about  half  of  irrigation  drainage  in- 
vestigation/designs are  performed  by  the  government, 
the  remaining  half  by  contractors.  Contractors  do  most 
dryland  work.  According  to  the  Drainage  Branch,  much 
of  the  province's  drainage  investigation  resources  have 
been  located  adjacent  to  irrigation  districts,  hence  the 
higher  government  input  there.  These  resources  are 
now  being  expanded  province-wide. 

Half  of  all  site  investigations  involve  simply  walking 
over  the  affected  area.  Only  about  a  third  involve 
drilling  for  soil  textural  and  chemical  samples.  Drain- 
age Branch  experience  has  shown  that  this  lack  of 
soils  data  may  limit  drainage  performance  where  soil 
characteristics  are  critical  to  optimum  drainage  design. 
Farmers  say  many  drainage  systems  (45%)  are  con- 


ON-FARM  TILE  DRAINAGE 

1985 


On-farm  subsurface  drainage  in  Alberta  -  1985. 

structed  according  to  a  final  drafted  plan.  One-third  of 
drainage  systems  are  constructed  according  to  field 
calculations  only. 


Half  of  all  irrigation  drainage  systems  are  grid  instal- 
lations. Dryland  installations  are  predominantly  slough 
(40%)  and  grid  (20%)  systems.  Survey  results  shown 
slough  drainage  systems  dominate  north  of  Drum- 
heller. Most  drainage  sites  (70%)  are  less  than  30  acres 
(12  ha)  and  about  half  are  less  than  20  acres  (8  ha).  Most 
projects  contain  less  than  1500  m  of  drainage  tubing. 
Over  90%  of  all  subsurface  drainage  outlets  are  gravi- 
ty free-flow.  A  gravity  outlet  is  preferable  if  the  receiv- 
ing channel  is  deep  enough  to  keep  the  outlet  free  from 
obstruction. 


Fall  is  the  busiest  season  for  drainage  installation 
(45%)  according  to  landowners.  Most  sites  requiring 
drainage  are  driest  in  the  fall.  Other  busy  times  are 
spring  for  irrigated  land  and  summer  for  dryland  drain- 
age. The  annual  rate  of  drainage  installation  in  south- 
ern Alberta  has  declined  lately  —  perhaps  due  to  the 
recent  drought  and  economic  climate. 
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Farmers  indicate 
that  90%  of  drainage 
installations  are 
completed  to  their 
satisfaction. 


Only  5%  of  sites  are  deemed  to  have  unresolved  instal- 
lation problems.  This  high  level  of  overall  satisfaction 
indicates  farmers  are  pleased  with  current  drainage  in- 
stallation practices  and  do  not  see  them  as  a  limita- 
tion to  further  drainage  expansion  within  the  province. 
The  Drainage  Branch  concludes  that  farmers  can  be 
expected  to  continue  installing  subsurface  drainage. 
With  an  improved  economic  climate  and/or  possible 
drainage  funding,  the  rate  of  subsurface  drainage  in- 
stallation across  Alberta  should  escalate  once  again. 

COMPLETION  OF  INSTALLATION 
z  WITHIN  IRRIOATION  AND  DRYLAND 


LEGEND 

SATISFACTORILY  COMPLETED 

2.  SATISFACTORILY  COMPLETED/IMPROVED 

3.  UNSATISFACTORILY  COMPL  ET  E  D/ REP  A  IRE  D 
UNSATISFACTORILY  COMPLETED/NOT  REPAIRED 


RESPONSE  GROUP 


For  more  information  about  this  farmer  survey  or  the 
detailed  final  report,  contact  Brook  Marker  of  the  Drain- 
age Branch,  Alberta  Agriculture,  Agriculture  Center, 
Lethbridge,  Alberta,  T1J  ACT  at  (403)  381-5159.B 
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THE  JENSEN  DRAIN 

Simple,  Economic,  Yet  Very  Effective 

Jensen  Engineering  Research  &  Development 
of  Olds,  Alberta,  has  a  notion  that  there  is  money 
to  be  made  in  finding  a  better  way  to  improve  the 
flow  of  surface  water  to  buried  plastic  pipe  drainage 
systems.  That  notion  has  led  to  the  development  of  an 
inexpensive  PVC  inlet  valve. 


Underground  plastic  drainage  pipe  has  been  installed 
in  about  300  sites  within  the  Irrigation  Districts  of 
Southern  Alberta.  These  drainage  systems  generally 
work  well  in  sandy  soils  where  the  water  moves  rapid- 
ly to  the  perforations  in  the  pipe.  However,  in  clay  soils, 
water  movement  is  very  slow,  and  vertical  inlets  are  re- 
quired to  convey  ponded  water  to  the  pipe.  Many  types 
of  inlets  have  been  tried;  including  crushed  gravel,  saw- 
dust, and  corn  cobs.  The  gravel  inlets  perform  satis- 
factorily when  initially  installed,  however,  flow  rates 
decrease  significantly  as  the  crushed  rock  becomes 
mixed  with  the  soil.  Regular  maintenance  is  required, 
which  means  replacing  the  gravel  with  new  clean  ma- 
terial. 


The  second,  more  serious  problem  with  the  gravel  in- 
lets is  freezing.  Since  the  inlet  provides  a  direct  access 
for  surface  water  to  the  buried  drain,  water  entering 
very  late  during  a  wet  fall  or  Chinook  in  winter  will 
cause  the  water  in  the  tubing  to  freeze  when  cold  tem- 
peratures return.  Investigations  by  the  Drainage  Branch 
have  found  that  once  water  in  the  drain  tubing  has  fro- 
zen, thawing  of  the  system  may  take  until  mid  June, 
rendering  the  drainage  system  useless  during  critical 
spring  flooding. 


To  better  protect  the  inlets  from  these  freezing  condi- 
tions and  reduce  the  maintenance  costs,  Jensen  En- 
gineering Ltd.  has  designed  the  "Jensen  Drain." 

Several  inlet  prototypes  were  fabricated  and  tested.  As- 
sistance from  the  National  Research  Council  permit- 
ted laboratory  testing  of  various  inlet  slot 
configurations.  The  inlet  developed,  consists  of  a  sim- 
ple slotted  PVC  pipe  with  a  sliding  valve.  In  operation, 
the  valve  is  placed  in  the  lower  position  in  the  fall.  This 
prevents  early  inflow  of  snow  melt  from  winter  thaws. 
In  spring,  when  the  water  level  reaches  the  top  of  the 
valve,  it  automatically  drains  away  through  the  upper 
slots.  After  the  main  runoff  is  removed,  the  valve  can 
be  raised  to  drain  the  remaining  water,  or  the  water  can 
be  allowed  to  stay  ponded. 
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The  flag  on  the  Jensen  Drain  warns  farmers  of  the  presence  of  the 
drain  inlet. 


At  a  cost  of  about  $60.00  the  Jensen  Drain  Inlet  is:  sim- 
ple, economic,  yet  very  effective  in  conveying  ponded 
surface  water  to  underground  drainage  systems. 

For  more  information,  please  contact  Jensen  Engineer- 
ing, Box  1781,  Olds,  Alberta,  TOM  IPO,  telephone  (403) 
556-8755  or  Brent  Paterson,  Drainage  Branch,  Agricul- 
ture Center,  Lethbridge,  Alberta,  T1J  4C7,  telephone 
(403)  381-5160.H 


UPDATE: 

Manning's  "n"  For  Aqua  Liner 

In  the  1986  Summer  edition  of  the  Water  Hauler's  we 
reported  on  the  use  of  Aqua  Liner  as  a  surrogate 
liner  placed  inside  a  badly  cracked  and  broken  con- 
crete lined  lateral  in  the  Bow  River  Irrigation  District. 
At  the  time  the  article  went  to  press,  we  had  not  been 
able  to  meter  the  friction  coefficient  (n)  for  the  Man- 
ning's velocity  equation,  generally  used  in  this  type  of 
channel. 
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In  metering  tests  this  past  summer,  when  flows  were 
reaching  full  supply  level,  the  B.R.I.D.  test  section  rev- 
ealed a  Manning's  n  of  0.016.  Uncracked  concrete  slip- 
form  lined  channels  have  been  designed  based  on  an 
n  of  0.014.  This  recorded  value  of  n  =  0.016  is  only  true 
for  Aqua  Liner  laid  to  the  same  degree  of  smoothness. 
Since  Aqua  Liner  is  a  flexible  material,  one  cannot  over- 
emphasize the  fact  that  wrinkles  and  other  irregulari- 
ties on  the  surface  will  significantly  increase 
Manning's  n. 

Mr.  Jake  Friesen.  Manager  of  the  B.R.I.D..  reports  that 
the  Aqua  liner  has  held  up  in  the  channel  and  per- 
formed as  expected.* 


Concrete  Sideboards 

The  Taber  Irrigation  District  introduced  our  read- 
ers to  their  method  of  increasing  the  capacity  of 
a  concrete  slip-form  lined  canal  from  4.81  m  /s  to 
7.08  m^/s  by  adding  "Concrete  Sideboards."  (See  Vol- 
ume 20,  Summer  1986  Water  Hauler's  Bulletin.)  After 
nearly  two  operational  seasons,  Kent  Bullock.  T.I.D.  s 
Engineer,  is  more  than  pleased  with  their  performance. 
He  states  "we  have  not  encountered  any  major  prob- 
lems and,  in  fact,  have  increased  the  capacity  of  one 
other  concrete  lined  lateral  in  our  system  by  adding  the 
sideboards." 


The  District  is  planning  to  increase  the  height  of  the  panels  in  the 
check  structure. 


If  any  of  our  readers  wish  to  obtain  more  information 
on  Taber's  method,  please  contact  Kent  at  (403) 
223-2148  or  P.O.  Box  129,  Taber,  Alberta,  TOK  2G0.B 
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A.LP.A.  ANNUAL 
CONFERENCE 

November  17,  1986 

The  Annual  Conference  of  the  Alberta  Irrigation 
Projects  Association  will  be  held  on  Monday, 
November  17,  1986  at  the  Lethbridge  Lodge  Ho- 
tel. Mr.  Gordon  Zobell  is  again  the  Conference  Chair- 
man and  he  states  the  theme  for  this  year's  Conference 
is  "Multi  Use  of  Water  —  The  Irrigation  District  Per- 
spective." Speakers  \n\\\  focus  on  such  topics  as:  Fu- 
ture Considerations  with  regard  to  Wildlife 
Management,  Multi  Use  of  Irrigation  District  Reser- 
voirs, Pollution  Control  within  District  Works,  Noon 
Luncheon  Speaker  —  Hon.  Ken  Kowalski,  MLA,  Minis- 
ter of  the  Environment,  and  Banquet  Speaker  —  Donald 
L.  Pickens.  Cost  for  the  full  day  session  including  lunch 
and  dinner  is  $40.00  or  $25.00  for  the  session  and  lunch. 


WATER  HAULER'S 
BULLETIN  SUCCESS 

Communicate  your  resourcefulness  by 
having  an  article  published  in  the  Bulletin. 
Its  success  depends  upon  your  help  in 
obtaining  and  submitting  new  and  useful  ideas. 


If  you  haven't  received  a  registration  form  please  call: 
Mrs.  Diane  Virostek,  Secretary-Treasurer 
Alberta  Irrigation  Projects  Association 
Box  140 

Vauxhall,  Alberta    TOK  2K0 

(403)  654-4150  —  (Tuesdays  only) 

(403)  739-3932  —  (Residence) 
Your  prompt  reply  would  be  appreciated,  as  Diane 
states,  "they  may  have  to  limit  the  number  of  persons 
attending  to  approximately  275. "■ 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and 
management  personnel  of  Irrigation  Districts 
with  items  of  interest  in  their  line  of  work. 
Comments  are  welcome.  Please  contact  Duncan 
Lloyd,  editor,  at  Area  Code  (403)  381-5164, 
Lethbridge. 

Any  information  contained  in  this  bulletin 
regarding  commercial  products  may  not  be  used 
for  advertisement  or  promotional  purposes 
without  permission  from  Alberta  Agriculture  and 
is  not  to  be  construed  as  an  endorsement  of  any 
product  or  firm  by  Alberta  Agriculture. 

Published  quarterly  by  the  Evaluation  & 
Management  Section,  Project  Planning  Branch, 
Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta  T1J  4C7. 
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KARMEX  TO  THE 
RESCUE 

A  New  Approach  to  Chemical  Weed 
Control  in  Canals 

In  spite  of  being  completely  rehabilitated  5  years 
ago,  the  St.  Mary  River  Irrigation  District's  Main 
Canal  below  Stafford  Dam  is  beginning  to 
experience  an  aquatic  weed  problem.  The  weed.  Sago 
Pondweed  (Polamogeton  pectinatus),  is  beginning  to 
grow  in  the  earth  bed  of  the  canal.  There  is  no  sign  of 
any  problem  occurring  on  the  armoured  sideslopes. 
Evidence  of  Sago  Pondweed  can  be  found  for 
approximately  5  km  downstream. 

Monte  Flexhaug,  the  S.M.R.I.D.'s  operation 
superintendent,  became  concerned  when  it  was 
apparent  that  accurate  water  measurements  were  not 
obtainable  at  their  downstream  water  metering  station. 


Dudley  Spraying  Systems  applied  27.2  kg  per  acre  of  wetable  Karmex 
powder  in  late  October  1986. 
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Computerized  operation  of  the  Stafford  lieadgates  (by 
downstream  control)  depends  upon  correct  readings. 
The  weed  growth  affected  readings  to  such  a  degree 
that  S.iVI.R.i.D.  management  changed  the  downstream 
control  method,  over  to  headgate  position. 

Flexhaug's  first  inclination  was  to  use  the  chemical 
acrolein  (Magnacide  H),  however,  this  would  be  very 
costly  and  require  repeated  applications.  Instead,  the 
District  chose  to  treat,  under  permit  from  Alberta 
Environment,  an  experimental  section  with  Karmex. 
Karmex  can  be  used  as  a  soil  sterilant  and  may  control 
weeds  for  up  to  three  years. 


For  irrigation  canals, 
DuPont's  Karmex  is 
applied  during  the 

non-operating  season 


The  canal  must  be  drained  down  to  expose  as  much 
moist  bare  soil  as  possible  for  Karmex  to  become  fixed 
in  the  soil.  In  the  spring,  the  canal  at  start  up  must  be 
flushed  for  a  period  of  72  hours  and  the  water  diverted 
into  an  irrigation  reservoir.  DuPont  warns  users  of 
Karmex  not  to  treat  any  ditch  area  into  which  roots  of 
trees  or  other  desirable  plants  may  extend.  The  toxicity 
to  animals,  birds  and  fish  is  low  if  used  in 
recommended  amounts. 

The  active  ingredient  in  Karmex  is  diuron.  Absorption 
increases  as  clay  content  and/or  organic  matter 
content  of  soil  increases;  clays  of  high  exchange 
capacity  absorb  more  diuron  than  those  of  low 
exchange  capacity.  Leaching  from  the  soil  back  into 
the  water  is  not  an  important  factor  in  most  soils. 
Movement  by  leaching  is  least  in  soils  high  in  clay  and 
organic  matter  but  greatest  in  sandy  coarse  materials. 
Microbes  are  the  primary  factor  in  the  disappearance 
of  diuron  from  soils. 

The  Karmex  test  section  will  be  monitored  with  interest 
throughout  the  operational  season  and  we  will  keep 
readers  posted. ■ 


TYRRELL-RUSH  LAKES 
PROJECT  BENEFITS 
AGRICULTURE  AND 
WILDLIFE 

1st  of  It's  Kind 

The  Tyrrell-Rush  Lakes  Complex  represents  the 
first  of  twenty  or  more  "Wetlands  for  Tomorrow" 
projecis  to  be  constructed  in  Alberta.  The  program 
will  ensure  the  preservation  and  enhancement  of 
Alberta's  wetland  resources  for  future  generations.  The 
project,  located  48  km  southeast  of  Lethbridge,  is  an 
excellent  example  of  how  good  water  management  de- 
cisions can  improve  conditions  for  agriculture  while 
enhancing  wildlife  habitat.  Cooperating  in  this  first 
project  were:  Alberta  Environment,  Alberta  Forestry, 
Lands  &  Wildlife,  St.  Mary  River  Irrigation  District, 
Ducks  Unlimited  Canada,  and  the  County  of  Warner. 

The  Tyrrell-Rush  Lakes  project  has  a  number  of 
physical  components  which  provide  a  range  of 
benefits: 

-  A  main  drain  will  relieve  flooding  and  improve 
drainage  of  agricultural  land. 

-  Water  supply  canals  to  both  lakes  can  be  used  to 
stabilize  water  levels  if  they  drop  too  low. 

-  A  channel  from  Tyrrell  Lake  will  improve  drainage 
during  flooding. 

-  A  dike  dividing  Rush  Lake  can  be  used  to  manipulate 
water  levels  and  to  encourage  vegetation  growth  for 
the  enhancement  of  waterfowl  habitat. 

-  Fish  screens  have  been  provided  on  the  water  supply 
canal  into  Tyrrell  Lake  to  prevent  undesirable  fish 
species  from  entering  the  lakes. 

Project  capital  costs  were  approximately  $1.6  million, 
of  which  Alberta  Environment  funded  $1.1  million  for 
the  water  management  component.  Alberta  Fish  & 
Wildlife  $270,000  and  Ducks  Unlimited  Canada 
$223,000.  In  addition.  Alberta  Environment  funded  all 
necessary  land  purchases. 

Hon.  Don  Sparrow,  Minister  of  Forestry,  Lands  & 
Wildlife,  explained  that  "over  the  next  five  years  the 
Wetlands  for  Tomorrow  program  aims  to  develop  at 
least  20  major  wetland  areas  which  will  affect 
approximately  985,000  acres  of  land.  This  will  help 
ensure  a  lasting  wildlife  legacy  for  all  to  enjoy".  Hon. 
Ken  Kowalski,  Minister  of  Environment,  commented 
that  he  "looks  forward  to  future  opportunities  to 
contribute  to  this  excellent  program  through  the  work 
of  Alberta  Environment".  Taber-Warner  MLA,  Bob 
Bogle,  added  that  he  is  "delighted  with  the  outcome 
of  this  project  and  looks  forward  to  seeing  the  benefits 
it  will  have  for  the  local  community". 
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If  any  Irrigation  District  has  a  project  that  they  nnay 
wish  developed  as  a  nnulti-use  Wetlands  for  Tonnorrow 
project,  please  contact  Mr.  Lome  Fitch  at  (403)381-5266 
for  further  information. ■ 
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Tyrrell-Rush  Lakes  Opening  Ceremonies 
From  Left  to  Right,  Ken  Kowalski,  Minister  of  Environment;  Don 
Sparrow,  Minister  of  Forestry,  Lands  &  Wildlife;  sons  Michael 
Kowalski  &  John  Bogle,  holding  wooden  canvasback  duck  carvings 
(presented  by  DU);  MLA  Taber-Warner  Bob  Bogle. 


DATALOGGERS 

Revolution  in  Data  Collection  &  Storage 

Progress  in  the  electronics  and  especially  in 
micro-connputer  technology  has  caused  a  revo- 
lution in  the  scientific  areas  of  data  collection 
and  storage.  Many  traditional  paper  print  instruments 
are  being  replaced  with  electronic  meters  or  gauges 
which  transmit  an  electrical  signal.  In  many  cases, 
these  electrical  signals  are  now  being  converted  from 
analog  to  digital  form  and  stored  in  electrical  memory 
until  needed.  Machines  which  can  do  such  a  job  are 
called  dataloggers. 

There  are  many  types  of  dataloggers  on  the  market 
with  prices  ranging  from  several  hundred  to  several 
thousand  dollars.  The  simple  ones  are  normally 
preprogrammed,  by  the  manufacturer,  for  a  specific 
function  and  usually  have  very  limited  memory 
capabilities.  The  sophisticated  ones  can  be 
programmed  by  the  user  for  many  functions  and 
normally  have  large  memory  capabilities. 
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Dataloggers  have  been  used  successfully  in  a  number 
of  irrigation  related  activities.  Some  of  these  activities 
nclude: 

)    water  level  recording 

i)  precipitation  recording  (both  rain  and  snow) 

ii)  humidity  recording 

iv)  pump  start  and  stop  records 

Project  Planning  Branch  of  Alberta  Agriculture  has 
been  using  electronic  dataloggers  for  several  years 
now  and  has  come  up  with  a  type  of  shopping  list 
which  may  be  useful  if  you  are  in  the  market  to 
purchase  this  type  of  equipment.  Some  of  the 
important  features  which  must  be  looked  at  when 
comparing  different  machines  are: 


(1)  Analog  Channels:  A  typical  mid-priced  datalogger 
should  have  8  analog  input  channels  which  have 
0-2.5  or  0-5  volt  ranges  and  should  have  the 
capabilities  of  single  or  double  precision  storage. 
This  channel  is  used  to  monitor  inputs  from 
pressure  transducers,  thermocouples,  etc. 

(2)  Accumulator  Channels:  The  datalogger  should 
also  have  8  accumulator  input  channels.  These 
channels  are  used  as  electronic  counters  for  such 
things  as  tipping  bucket  rain  gauges. 

(3)  Parallel  Channels:  This  part  of  the  datalogger  is 
actually  an  on-off  switch  register  and  the 
datalogger  should  have  up  to  8  of  these  input 
channels. 

(4)  Memory:  A  medium  priced  datalogger  should  have 
a  minimum  of  8K  memory  and  preferably  16K.  (It 
is  important  to  check  on  the  number  of  bytes  of 
storage  required  for  each  data  point  recorded.) 
1000  bytes  =  IK. 

(5)  Power  Source:  Most  dataloggers  use  lithium 
batteries  which  should  have  a  warranty  for  at  least 
3  years. 

(6)  Accuracy:  This  is  an  area  which  is  totally  up  to  the 
individual  user,  but  accuracies  of  11  bits  over  the 
entire  range  is  reasonable. 

(7)  Data  Transfer:  If  time  is  a  concern  in  transferring 
data  from  the  datalogger  to  main  computer,  then 
solid  state  memory  modules,  not  cassette  tapes, 
should  be  used. 

(8)  Another  important  part  in  making  the  decision  of 
which  datalogger  to  buy  is,  whether  or  not  there 
is  a  local  repair  service  and  how  fast  these  repairs 
can  be  done.  Anything  more  than  2-3  days  should 
not  be  acceptable. 

For  further  detailed  specifications,  or  other  technical 
information  on  dataloggers  and  their  use,  please 
contact  Mr.  Svat  Jonas,  P. Eng.,  Project  Planning 
Branch,  Alberta  Agriculture,  Agriculture  Center, 
Lethbridge,  Alberta,  T1J  4C7  telephone  (403)381 -51 64. ■ 
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DYNA-LINER: 

A  Cheaper  Alternative  for  Lining  Canals? 

Can  Dyna-Liner,  a  new  exposed  canal  liner, 
prevent  seepage  and  provide  a  low-cost  alter- 
native to  reinforced  concrete  and  buried 
membrane  liners? 

This  is  one  of  the  questions  the  Eastern  Irrigation 
District  is  trying  to  answer  with  two  full-scale  field  trials 
now  underway.  IVIuch  of  the  land  in  the  E.I.D.  has  been 
land-leveled,  leaving  borrow  areas  for  canal  bank 
rebuilding  at  a  premium.  According  to  Jim  Webber, 
District  Engineer,  borrow  dirt  is  almost  impossible  to 
obtain  in  some  areas  leaving  the  District  with  few 
rehabilitative  alternatives  that  are  still  cost  effective. 

Keith  Strong  of  Dynamic  Water  Conveyances  Inc. 
believes  he  has  the  answer  to  the  E.I.D.'s  problem,  or 
at  least  a  very  cost  efficient  alternative  to  other  existing 
costly  products. 

Although  Dyna-Liner  is  a  new  product,  it  is  composed 
of  time-proven  components.  It  is  made  of  a 
composition  of  polyester,  rubber  and  asphalt  combined 
to  form  an  impervious,  tough  blanket  which,  when 
properly  keyed  into  the  existing  slopes,  will  withstand 
water,  weather,  and  the  cow  that  happens  upon  it. 

The  specially  blended  rubberized  component  is  a 
variation  of  the  new  cold  poured  crack  fillers  used 
extensively  on  highways.  The  polyester  component  is 
the  familiar  reinforced  geotextile  filter  fabric  Terrafix 
270R. 

The  District  installed  Dyna-Liner  as  a  surrogate  liner 
in  a  badly  cracked  concrete  slip-form  lined  ditch.  The 
bed  of  the  existing  concrete  channel  was  cleaned  of 
debris,  sandblasted  and  the  fabric  was  rolled  out.  The 
liner  was  held  in  place  by  two  continuous  pipes  which 
were  redheaded  to  the  concrete  at  the  toes  of  the 
sideslopes.  To  anchor  the  top,  the  material  was  buried 
0.8  of  a  metre  into  the  bank.  Three  coats  of  the 
rubberized  asphalt  were  then  sprayed  on. 

In  metering  tests  this  past  summer,  the  Project 
Planning  Branch  was  able  to  meter  the  friction 
coefficient  (n)  for  the  Manning's  velocity  equation, 
generally  used  in  this  type  of  channel.  They  found  the 
section  had  a  Manning's  n  of  0.016. 

A  second  400  m  trial  section  of  Dyna-Liner  was 
installed  in  an  unlined  earth  lateral  this  past  fall.  A 
gradall  was  used  to  shape  the  bed  and  sideslopes 
leaving  small  ridges  and  imperfections.  A  small  garden 
roller  was  used  to  try  and  smooth  some  of  these  out. 
A  new  reinforced  polyester  mat  (Terrafix  270R)  was 
used  to  avoid  the  stretching  problem  which  has 
occurred  in  the  first  installation. 
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Dyna-Liner  after  one  season's  use  in  badly  cracked  concrete  iined 
canal. 


Metering  of  this  trial  section  will  be  carried  out  to 
ascertain  "n"  values  sometime  in  the  1987  irrigation 
season.  It  is  expected  the  "n"  value  will  be  somewhat 
higher  than  the  "n"  value  found  in  the  concrete  section 
lined  with  Dyna-Liner. 


Cost  for  supplying  and  installing  Dyna-Liner  (including  eartfiwork) 
In  the  unlined  channel  was  about  $10.00  per  square  metre. 


The  District  points  out  that  Dyna-Liner  installations  are 
in  the  very  early  stages  of  evaluation,  however,  if  our 
readers  wish  to  obtain  more  information  please  contact 
Mr.  Earl  Wilson,  P.Eng.,  of  the  Eastern  Irrigation 
District,  P.O.  Box  8,  Brooks,  Alberta,  TOJ  OJO  at 
telephone  (403)362-4532  or  Mr.  Keith  Strong,  Dynamic 
Water  Conveyances  Inc.,  P.O.  Box  374,  Brooks,  Alberta, 
TOJ  OJO  at  telephone  (403)362-8878. ■ 
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WATER:  ON  THE 
CUTTING  EDGE  OF 
TECHNOLOGY 

Hydraulic  Energy  Replaces  the 
Jackhammer 

The  mind  jarring,  bone  rattling  pneumatic  jack- 
hammer  may  soon  go  the  way  of  the  Dodo  bird. 
A  revolutionary  ultra-pressure  2410  bar  (35,000  psi) 
waterjet  based  cleaning,  cutting  and  scarifying  system 
has  been  introduced  in  Canada  by  Canadian  Ultra 
Pressure  Services  Inc.  The  Edmonton  based  firm,  under 
the  direction  of  owner/manager  Gordon  Chapman,  uses 
a  water-jetting  technique  which  first  originated  in 
Germany,  but  was  refined  and  commercialized  in  the 
United  States  in  1984. 

Chapman's  first  introduction  to  water-jetting  was 
disbelief.  One  that  most  people  have  as  their  first 
reaction  when  told  that  a  tiny  jet  of  water  with 
abrasives  can  cut  through  100  mm  of  steel.  The 
traditional  method  of  removing  damaged  concrete  is 
with  the  jackhammer.  However,  this  body  jarring 
method  all  too  often  leaves  the  remaining  surface 
bruised,  with  loose  aggregate  and  thousands  of  micro- 
cracks.  On  the  other  hand,  a  waterjet  operator  leaves 
a  surface  profile  that  is  much  better  for  adhesion  of 
the  new  concrete. 

While  conventional  cleaning  guns  operate  at  pressures 
in  the  680  bar  (10,000  psi)  range,  discharging  water 
through  fan-jet  tips  with  flow  rates  generally  exceeding 
40  L/min  (10  gpm).  Chapman's  waterjet  system  relies 
on  low  flow,  14  L/min  (3  gpm)  ultra  high  water  pressure 
concentrated  as  pencil-thin  jets  to  cut,  spall  and  lift 
virtually  all  materials. 

Flexible  high  pressure  hoses  allow  the  system  to  be 
operated  at  pressures  as  stated  earlier  at  2410  bar 
(35,000  psi).  Operation  at  even  higher  pressures,  up  to 
3790  bar  (55,000  psi),  is  possible  where  rigid  high 
pressure  tubing  and  articulated  joints  or  coils  are  used. 

To  further  increase  waterjet  cutting  capabilities, 
abrasives  can  be  added  to  form  an  abrasive  waterjet 
system.  To  quote  from  the  U.S.  Waterjet  Symposium 
paper  entitled  "Cutting  With  Abrasive  Waterjets"  held 
at  the  University  of  Missouri  in  Rolla,  "Water  is 
pressurized  up  to  60,000  psi  and  expelled  through  a 
sapphire  nozzle  to  form  a  coherent,  high-velocity  jet. 
The  waterjet  and  a  stream  of  solid  abrasives  are 
introduced  into  the  specially  shaped  abrasive-jet  nozzle 
from  separate  feedports.  Here,  part  of  the  waterjet's 
momentum  is  transferred  to  the  abrasives,  whose 
velocities  rapidly  increase. 


Handheld  jetwand  removes  bad  concrete  and  leaves  the  good 
concrete  intact. 

The  momentum  transfer  between  the  waterjet  and  the 
abrasives  is  a  complex  phenomenon  consisting  of 
several  components.  One  of  the  mechanisms  by  which 
this  occurs  is  associated  with  the  limited  dynamic 
stability  of  the  high-pressure  waterjet.  The  initially 
coherent  waterjet  breaks  into  droplets  that  accelerate 
the  solid  particles.  A  second  mechanism  corresponds 
to  the  hydrodynamic  drag  forces  imposed  by  the  water 
phase  on  the  solid  particles. 

As  a  result  of  momentum  transfer  between  water  and 
abrasives,  a  focused,  high-velocity  stream  of  abrasives 
exits  the  accelerator  nozzle  and  performs  the  cutting 
action.  Cutting  or  controlled  depth  penetration  of  the 
target  material  occurs  as  a  result  of  erosion,  shearing, 
failure  under  rapidly  changing  localized  stress  fields, 
or  micromachining  effects,  depending  upon  the 
specific  properties  of  the  material  being  cut.  The 
cutting  rate  can  be  controlled  by  adjusting  the  feed 
rate,  the  standoff  distance,  the  waterjet  pressure,  or 
the  abrasive  parameters." 

The  ability  of  a  skilled  operator  to  quickly  remove 
concrete  to  expose  the  reinforcing  steel  should  leave 
many  applications  for  this  service  in  repair  of  cracked 
or  damaged  irrigation  structures.  For  more  information 
please  contact  Mr.  Gordon  Chapman,  431 1  -  76  Avenue, 
Edmonton,  Alberta,  T6B  2H7  at  telephone  (403) 
468-4724.  ■ 
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A.I.P.A.  MARKS  FORTY 
YEARS 


The  Alberta  Irrigation  Projects  Association,  or 
A.I.P.A.  as  we  all  know  it,  marks  its  fortieth  birth- 
day in  1987.  Formed  early  in  1947,  this  interest 
group  has  done  a  remarkable  job. 

By  1946,  an  important  transition  had  occurred,  whereby 
the  original  promoters  of  irrigation,  headed  by  railway 
companies,  had  withdrawn.  Irrigation  projects  were  in 
disarray.  Officials  of  existing  projects  soon  realized 
that  individual  Irrigation  District  "cap  in  hand" 
approaches  were  not  getting  them  anywhere  in  dealing 
with  Senior  Governments. 

At  their  organizational  meeting  (early  1947),  it  was 
unanimously  passed  that  the  group  would  be  called 
"The  Alberta  Irrigation  Association",  (it  would  not  be 
officially  known  as  the  Alberta  Irrigation  Projects 
Association  until  it  was  officially  incorporated  in  1966). 
The  members  present  at  this  meeting  were  to  add  much 
to  irrigation  in  later  years.  These  included  P.M. 
Sauder,  C.S.  Clendenning,  Ted  Sundal,  D.W.  Hays,  C. 
Asplung,  R.H.  Dahl,  A.T.  Johnson,  G.S.  Brown,  E.N. 
Francis,  S.P.  Blair  and  E.W.  Brunsden. 

Membership  in  the  A.I.P.A.  is  limited  to  the  thirteen 
Irrigation  Districts  of  Alberta.  For  each  50,000  irrigable 
acres,  or  part  thereof,  a  District  can  appoint  one 
director  to  the  group.  An  executive  is  elected  from 
within.  To  give  the  Association  annual  operating 
capital,  each  District  contributes  on  a  per  acre  basis 
(4c  in  1987)  for  every  irrigable  acre  within  their  own 
District.  Mrs.  Diane  Virostek  is  the  group's  Secretary- 
Treasurer  and  is  the  only  paid  employee. 

To  summarize  the  history  of  the  A.I.P.A.,  one  might  say 
that  the  1940's  and  1950's  were  decades  of  trying  to 
get  Senior  Governments  to  recognize  irrigation  for  its 
worth  to  the  Province  and  to  educate  the  general  public 
of  the  importance  of  irrigation  and  its  contribution  to 
the  agricultural  well  being  of  this  Province. 

During  the  1960's,  through  many  meetings  and 
resolutions  and  persistent  perseverance  on  the  part  of 
the  Association,  people  began  to  recognize  the  many 
benefits  generated  through  irrigation.  Actual  progress 
was  beginning  to  show  as  a  cost-benefit  study  was 
conducted,  a  new  Irrigation  Act  came  into  being  and 
a  cost  sharing  formula  was  devised,  setting  the  stage 
for  the  1970's. 


In  the  1970's  both  Provincial  and  Federal  Governments 
began  to  participate  financially  in  rehabilitation  of  the 
worn  out  irrigation  systems.  The  seventies  was  a 
decade  of  progress,  when  irrigation  systems  began  to 
be  rehabilitated,  internal  reservoirs  were  constructed, 
headworks  were  given  uplifts  and  long  range  plans  for 
the  1980's  were  drafted. 


The  Association  has  continued  its  work  in  the  1980's 
with  great  success  and  it  is  optimistic  that  the 
86%-14%  Cost  Sharing  Program  will  extend  into  the 
next  decade. 


The  Alberta  Irrigation  Projects  Association  has 
demonstrated  they  are  the  united  voice  of  Irrigated 
Agriculture  in  the  Province.  But  as  the  1980's  begin  to 
fade,  the  Association  is  embarking  on  an  awareness 
program.  Everyone  here,  in  the  heart  of  irrigation 
country,  knows  how  important  irrigation  water  is  to  our 
farms  and  the  economy.  But  this  is  not  the  case  in 
areas  outside  irrigation  boundaries,  for  they  have  not 
been  made  aware  that  it  is  an  investment  that  benefits 
all  Albertans  —  be  they  farmers  or  city  folk  —  for 
generations  to  come.  Happy  Birthday. ■ 


MISSING  CREDIT 

In  our  1986  Fall  Edition  of  the  Water  Hauler's 
(Volume  25)  concerning  the  article  on  the  largest 
shallow  drainage  project  in  Alberta's  history,  we 
neglected  to  give  Alberta  Environment  credit. 

This  article  properly  recognizes  the  participation  of 
CH2M  Hill  Engineering  Ltd.  and  the  Drainage  Branch 
of  Alberta  Agriculture  in  the  project.  However,  no 
reference  was  made  to  the  fact  that  the  upgrading  of 
the  SMRID  main  canal  system,  including  this  project, 
is  administered  by  Alberta  Environment,  with  funding 
made  available  through  the  Heritage  Savings  Trust 
Fund,  Capital  Projects  Division,  under  the  Irrigation 
Headworks  and  Main  Irrigation  System  Improvement 
Program. 

Thank  you  Mr.  Pat  Duffy,  Project  Manager,  for  bringing 
this  oversight  to  our  attention. ■ 
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ART  OLSON 
OFF  TO 
OTTAWA 


ORGANIZATIONAL 
CHANGES  IN 
ALBERTA 
AGRICULTURE 


Southern  Alberta  native,  Dr.  Art  Olson,  is  off  to 
Ottawa  to  assume  a  new  position  with  Agri- 
culture Canada.  Olson,  who  was  raised  in  the 
Cranford  area  (Taber  Corn  Area)  on  an  irrigated  farm, 
has  taken  over  the  assistant  deputy  minister's  job  in 
charge  of  its  research.  He  is  leaving  after  17  years  of 
service  in  Alberta  Agriculture  where  he  rose  to  the 
position  of  Assistant  Deputy  Minister,  Research  & 
Resource  Development. 

In  his  new  role.  Dr.  Olson  is  responsible  for  over  40 
federal  research  stations  in  Canada,  including  the 
department's  largest  here  in  Lethbridge.  He  also 
supervises  operations  for  all  research  institutes  in 
Ottawa.  Olson's  operating  budget  is  in  excess  of  240 
million. 

Olson,  44,  graduated  from  the  University  of  Alberta  in 
1967  with  a  Doctorate  in  Plant  Biochemistry,  took  post- 
graduate studies  in  Molecular  Biology  at  McMaster 
University  in  Hamilton,  and  began  his  professional 
career  in  1968  as  a  biochemist  research  scientist  with 
Atomic  Energy  of  Canada.  He  returned  to  Alberta  in 
1970  as  Director  of  the  Alberta  Horticulture  Research 
Centre  in  Brooks.  In  1974,  Olson  moved  to  Edmonton 
and  became  Director  of  Plant  Industry.  In  1979  he  was 
named  Assistant  Deputy  Minister,  Research  & 
Operations  and  in  1983  was  named  A.D.M.  responsible 
for  Research  &  Resource  Development. 

"The  biggest  problem  I'm  going  to  have  is  dealing  with 
my  loyalty  and  respect  for  the  people  I  have  worked 
with,"  he  says.  "When  you  leave,  you  leave  people  you 
have  known  for  many  years.  I've  been  here  a  long  time. 
I've  had  an  opportunity  to  grow  here.  And  you  never  do 
it  alone.  There  have  been  many  doors  opened  for  me 
and  I  feel  I  owe  those  people  something." 
Olson  says  while  it  is  hard  to  leave  the  Department, 
the  federal  posting  was  an  offer  he  couldn't  refuse. 
"This  offer  to  go  to  Ottawa  is  an  opportunity  for 
change,"  he  says.  "Personally,  the  timing  is  right  and 
the  job  opportunity  is  an  important  one.  It's  an 
opportunity  I'd  like  to  try  on  for  size." 
Although  Alberta's  native  son  has  left,  we  are  sure  his 
thoughts  won't  be  too  far  from  Alberta  Agriculture 
Research. ■ 


Doug  Radke 


Mr.  Ben  McEwen,  Deputy  Minister  of  Agriculture 
has  announced  some  Department  changes  as 
a  result  of  Dr.  Olson's  resignation  and  the 
abolishment  of  the  position.  Doug  Radke,  former 
Assistant  Deputy  Minister  of  Planning,  Economics  & 
Administration,  will  head  the  new  Sector,  Planning  & 
Development,  which  will  encompass  most  of  the  units 
formerly  under  Dr.  Olson. 

Mr.  McEwen  announced  that  Radke  will  "maintain  his 
responsibility  for  the  Planning  Secretariat,  Economic 
Services,  and  Systems  Development.  Added  are  the 
resource  development  divisions  of  Resource  Planning. 
Irrigation  &  Conservation,  and  the  Irrigation 
Secretariat.  These  units  move  intact,  except  that  the 
Soil  &  Crop  Specialist,  plus  technologists  located  in 
Brooks,  are  transferred  to  the  staff  of  the  Horticulture 
Research  Centre".  Research  will  report  directly  to  the 
i     Deputy  Minister. 

I  Radke  graduated  from  the  University  of  Alberta  with 
a  Political  Science  and  Economics  Degree  and  has  a 
Masters  in  Public  Administration  from  Carleton 
University  in  Ottawa.  He  initially  joined  Alberta 
Agriculture  in  1968,  and  served  in  various  positions, 
I  including  secretary  and  member  of  Alberta  Agricultural 
I  Products  Marketing  Council,  and  as  an  executive 
assistant  to  the  Minister  of  Agriculture. 

I  In  1975  he  left  Agriculture  to  join  the  Department  of 
I  Transportation  where  he  became  chairman  of  the 
!     Alberta  Motor  Transport  Board.  Then  in  1979,  he  joined 

the  Grain  Transportation  Authority  in  Winnipeg  as 
I  Deputy  Coordinator  and  assumed  the  role  of  Acting 
'     Coordinator  when  the  Grain  Transportation  Authority's 

first  coordinator  (Dr.  Hugh  Horner)  resigned  in  1980. 

He  returned  to  Alberta  and  the  Department  of 
;  Agriculture  in  1982  when  he  assumed  the  position  of 
A.D.M.  of  Planning,  Economics  &  Administration.  In 
1983,  he  was  appointed  to  the  Board  of  Directors  of 
Alberta  Terminals,  and  in  1984  to  the  Board  of  Directors 
of  Alberta  Grain  Commission. 

Although  many  of  us  have  not  yet  had  the  chance  to 
meet  Doug  Radke,  he  is  well  known  throughout  the 
Province  and  the  rest  of  Canada. ■ 
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SEMINARS  FOR 
MANAGERS / BOARD 
MEMBERS  OF  IRRIGATION 
DISTRICTS 


SEMINAR  I:  February  19,  1987  (Workshop) 

1 .  The  Board,  Chairman,  Manager  Relation- 
ship -  by  Lethbridge  Community  College 
Instructor. 

-  the  relationship  and  understanding  of 
functions  and  roles  to  allow  for  an 
effective  and  efficient  administration. 

2.  Implementation  of  Policy  and 
Management  of  Field  Staff  -  by  Harvey 
Campbell,  Manager,  Eastern  Irrigation 
District. 

-  what  approach  should  be  used  to 
implement  a  policy  through  Field  Staff 
such  as  the  Ditchrider. 


SEMINAR  II:  February  27,  1987 

1 .        Effective  Meetings  -  by  Grant  Fletcher  of 
the  Lethbridge  Community  College. 

(a)  A  Board's  Member  involvement. 

(b)  A  Board's  Chairman 

(i)  involvement 

(ii)  responsibility 

SEMINAR  III:  March  6,  1987 

1.  Legal  Limits  and  Liabilities  of  Individual 
Members  of  the  Board  of  Directors. 

-  includes  case  studies. 

2.  Legal  Limits  and  Responsibilities  of  the 
Board  of  Directors. 

-  by  Gerhardt  Hartman,  Irrigation 
Secretariat  and  Tom  MacLachlan,  Virtue 
&  Company. 

These  seminars  are  sponsored  by  the  Alberta  Irrigation 
Projects  Association,  Project  Planning  Branch,  Alberta 
Agriculture,  and  the  Lethbridge  Community  College, 
and  will  be  held  at  Ericksen's  Family  Restaurant.  There 
is  a  $40.00  registration  fee  (which  includes  lunch)  for 
each  seminar.  For  further  information,  please  call  the 
Division  of  Continuing  Education  at  telephone  (403) 
320-3323.  ■ 
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The  New  Weapon  in 
the  Aquatic  Weed  Battle 


Science  and  irrigation  districts  in  the  United  States 
have  combined  forces  to  develop  a  new  living 
weapon  that  is  proving  quite  successful  in 
controlling  many  species  of  aquatic  macrophytes.  The 
triploid  grass  carp  [Clemopharyngodon  edella  (Gov) 

Blake]  is  a  herbivorous  fish  and  is  capable  of  removing 
dense  plant  biomass  even  in  large  flowing  canals.  At 
a  recent  annual  meeting  of  the  Aquatic  Plant  Society 
held  in  Boise,  Idaho  five  presentations  were  made 
regarding  the  use  of  the  grass  carp  for  controlling 
aquatic  weeds  in  California,  Colorado,  Oregon  and 
Washington. 

Our  canals,  like  most  other  aquatic  habitats  in  Alberta, 
are  very  conducive  to  the  lush  growth  of  many  aquatic 
plants.  In  spite  of  many  canals  only  recently  being 
rehabilitated,  large  aquatic  weed  growths  are 
appearing  in  some  reaches  much  to  the  concern  of 
maintenance  staff.  The  control  of  these  growths  is 
imperative  in  order  to  avoid  downstream  water 
shortages.  Conventional  methods  of  control  are 
mechanical  or  chemical.  Both  methods  are  very  costly 
and  have  definite  limitations.  The  use  of  a  plant  eating 
sterile  fish,  particularly  the  triploid  grass  carp,  offers 
an  attractive  biological  alternative. 


Dr.  Randal  Stacker  holding  triploid  grass  carp. 
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Grass  carp  sterility  trials  are  taking  place  in  the  U.S.D.A. 
Irrigation  Desert  Research  Section  in  California.  "In  the 
1985,  86  trials,"  states  Dr.  Randal  Stocker,  "no  evidence 
of  fertility  in  the  female  triploid  grass  carp  was  evident. 
However,  in  the  1987  trial  just  completed,  one  female 
did  produce  eggs.  These  eggs  were  mixed  with  milt  from 
a  male  though  no  embryo  development  occurred."  Dr. 
Stocker  feels  that  the  eggs  may  have  been  too  old  and 
over  ripe.  Male  carp  in  the  1986  study  produced  sperm 
in  small  numbers  (1/10  the  normal  sperm  count)  but  must 
be  deemed  fertile.  More  trials  are  scheduled  in  1988. 

The  method  of  sterilizing  the  grass  carp  in  the 
California  Desert  Research  Station  is  simple  yet  very 
effective.  The  eggs  are  stripped  from  the  female  and 
mixed  with  the  milt  of  the  male.  They  are  then  subjected 
to  a  high  pressure  shock  3636  kg  for  1-2  minutes.  This 
high  pressure  shock  prevents  the  chromosomes  from 
separating.  As  further  insurance  that  every  fish  to  be 
released  in  a  canal  is  triploid,  a  blood  test  is  taken  and 
analysed. 

The  diploid  grass  carp  was  used  in  the  three  year 
northern  Colorado  study  (1984, 85, 86).  This  fish  is  fertile 
but  no  reproduction  was  evident.  Fish  were  stocked  in 
the  canal  in  mid  May  to  late  June  at  varying  stocking 
rates.  It  was  found  that  when  fish  were  stocked  at  25 
kg  per  surface  acre  of  water,  the  plant  biomass  was  not 
controlled.  At  70  kg  the  fish  soon  depleted  the  entire 
canal  of  vegetation  and  began  to  move  downstream  in 
search  of  an  adequate  food  supply.  A  stocking  rate  of 
50  kg  per  acre  controlled  aquatic  weeds  and  kept  fish 
scattered  throughout  the  canal. 

The  grass  carp  can  withstand  great  water  temperature 
variations.  Again  in  the  Colorado  study,  fish  were 
subjected  to  extreme  water  temperature  variations 
ranging  from  0°  to  25°C.  The  fish  were  wintered  in 
deepened  sections  of  the  canal  or  holding  ponds.  An 
average  of  97%  of  the  fish  were  recovered  each  year. 
The  fish  withstood  the  stress  of  being  netted  and 
handled  for  weighing  and  measuring  with  no  apparent 
ill  effects. 

Weight  gains  and  losses  were  recorded  in  the  spring 
and  fall.  Fish  stocked  in  the  first  year  recorded  a  100% 
gain  in  body  weight  and  lost  4%  over  winter.  In  the 
second  year,  the  fish  gained  70%  in  weight  and  a  45% 
increase  at  the  end  of  the  third  summer.  At  the  end  of 
three  years,  Joan  Thullen  of  Denver  stated  that  "the 
average  grass  carp  had  increased  in  weight  by  343% 
and  in  length  by  55%."  Grass  carp  have  been  known 
to  reach  an  age  of  15  years  and  weights  of  10  kg  or 
more.  As  with  most  fish  species,  the  older  the  fish,  the 
less  it  will  grow. 


The  feeding  habits  of  the  triploid  grass  carp  are  not  like 
those  of  the  common  carp.  The  common  carp  grubs  in 
the  bottom  sediment  of  the  canal  or  lake  to  obtain  food. 
Water  turbidity  is  increased  dramatically  because  of 
this  activity.  However,  the  grass  carp  is  a  nibbler;  biting 
off  and  feeding  on  parts  of  a  plant. 

The  grass  carp  is  a 
voracious  feeder, 

however,  the  amount  eaten  is  dependent  upon  water 
temperature.  At  water  temperatures  below  10°C  food 
intake  is  low,  however,  at  temperatures  above  13°C, 
feeding  greatly  increases.  They  are  non-specific 
feeders,  eating  many  species  of  emergent  and 
submerged  aquatic  plants. 

Movement  of  the  triploid  grass  carp  in  irrigation  canals 
has  been  monitored  by  using  electronic  tracking 
equipment.  Dr.  Stocker  sated  that  "Triploid  grass  carp 
tend  to  move  upstream  initially  after  having  been 
stocked  in  flowing  canals.  In  long  sections  of  canals 
with  abundant  plant  biomass,  grass  carp  may  remain 
in  specific  areas  within  the  section,  not  necessarily 
moving  throughout  the  available  space." 

The  grass  carp,  which  originates  from  China,  have  been 
used  for  centuries  as  a  food  source  and  for  weed 
eradication.  They  have  been  successfully  introduced 
in  the  southern  United  States  as  an  alternative  to 
aquatic  plant  herbicides  and  costly  mechanical  weed 
removal  techniques. 

The  time  is  quickly  approaching  when  we,  in  Canada, 
may  want  to  evaluate  the  effectiveness  of  the  triploid 
grass  carp  in  our  own  canal  systems.  From  the  papers 
presented,  one  could  have  every  expectation  that  this 
triploid  fish  could  be  as  effective  in  controlling  aquatic 
plant  species  as  it  is  in  the  northern  states. 

A  canal  aquatic  weed  plan  would  have  to  be  developed 
and  approved  by  the  federal  and  provincial  agencies 
and  include  pre  and  post  introduction  evaluation 
methods  that  would  identify  fertility,  feeding  habits, 
growth  rates,  fish  movement,  stocking  densities, 
biomass  reduction,  and  such  environmental  concerns 
as  disease,  effects  on  native  fish,  waterfowl  and  other 
biological  concerns. 

Relatively  few  biological  controls  of  pests  have  been 
found  which  man  has  been  able  to  use  effectively, 
however,  scientists  working  with  irrigation  people,  have 
found  an  effective  biological  herbicide  in  the  form  of 
the  Triploid  Grass  Carp.B 
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CANAL  SEEPAGE 
AND  GROUNDWATER 

Not  Often  Distinguishable 

The  Drainage  Branch  of  Alberta  Agriculture  has 
studied  the  causes  of  soil  salinization  and  the 
effectiveness  of  various  canal  seepage  control 
mechanisms.  These  studies,  which  have  been 
conducted  in  many  of  the  Irrigation  Districts,  have 
shown  the  importance  of  understanding  the 
groundwater  flow  characteristics  adjacent  to  canals. 
Knowing  whether  a  salinized/waterlogged  area  results 
from  canal  seepage  or  a  combination  of  seepage  and 
natural  groundwater  discharge  has  a  direct  bearing  on 
which  type  of  seepage  control  method  should  be  used. 
If  the  groundwater  conditions  are  not  adequately 
understood,  the  effectiveness  of  the  often  costly 
seepage  conrol  measures  may  be  jeopardized.  In 
addition,  seepage  control  systems  can  be  severely 
damaged  by  groundwater  pressures. 

The  relationship  between  soil  salinization,  canal 
seepage  and  natural  groundwater  discharge  is 
exemplified  by  investigations  conducted  at  the  two 
areas  within  the  Horsefly  basin  south  of  Taber.  This 
basin,  which  is  about  14,000  acres  (5800  ha),  extends 
from  Horsefly  Lake  in  the  north  to  the  SMRID  main  canal 
in  the  south.  It  is  estimated  that  30%  of  this  basin  is 
affected  by  salinity  or  waterlogging. 


Main  Canal 

Opan  Drain 
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In  the  above  example,  natural  groundwater  flow  is  the 
major  cause  of  soil  salinization  downslope  of  the  SMRID 
main  canal.  Hydrogeologic  investigations  indicate  that 
bedrock  is  shallow  throughout  the  affected  area  and  the 
invert  of  the  canal  is  often  located  in  bedrock.  A  detailed 
groundwater  investigation  showed  that  natural 
groundwater  flow  occurs  in  coal  layers  in  the  bedrock. 
In  areas  where  the  bedrock  has  been  eroded,  this  water 
discharges  at  ground  surface  causing  soil  salinization. 
This  type  of  bedrock  controlled  salinization  is  common 
throughout  southern  Alberta. 
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An  open  drain  installed  downslope  of  the  canal  in  the 
1950's,  while  perhaps  controlling  the  relatively  small 
amount  of  canal  seepage,  has  had  no  effect  upon  the 
overall  salinity  problem  which  exists  downslope  of  the 
canal.  A  proper  groundwater  investigation  conducted 
prior  to  construction  of  the  drain  would  have  shown 
this.  In  order  to  be  effective,  a  single  deep  interceptor 
drain  would  need  to  be  excessively  deep.  Although  not 
investigated,  canal  lining  would  likely  be  at  risk  of 
severe  damage  because  natural  groundwater 
discharges  into  the  canal. 
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The  above  example  shows  canal  seepage  to  be  the 
cause  of  downslope  salinity.  Hydrogeologic 
investigations  showed  that  bedrock  is  at  depths  of  over 
30  m.  The  dominant  geologic  material  is  glacial  till  of 
which  the  upper  10  to  15  m  is  weathered.  Groundwater 
investigations  indicate  that  canal  seepage  water  flows 
through  the  canal  bank  as  well  as  through  the 
weathered  till  and  discharges  at  the  affected  area,  thus 
causing  soil  salinization. 

Computer  modelling  of  the  canal  seepage  has  shown 
that  an  interceptor  drain  placed  at  or  below  canal  invert 
will  intercept  all  canal  seepage  water.  A  shallow 
interceptor  drain  was  installed  in  the  weathered  till  at 
this  site.  Monitoring  has  shown  that  the  drain  is 
effective  at  intercepting  the  canal  seepage  water  and 
reducing  the  water  table  in  the  affected  area.  Lining  of 
the  canal  in  this  area  would  also  be  effective. 

These  two  examples  point  out  the  importance  of 
identifying  and  understanding  the  groundwater  flow 
during  any  canal  seepage  investigation.  Both  of  these 
examples  are  relatively  straightforward,  however,  soil 
salinity  and  waterlogging  problems  are  more  typically 
caused  by  a  combination  of  canal  seepage  and  natural 
groundwater  flow.  It  is  recommended  that  good 
groundwater  investigations  always  be  carried  out  to 
ensure  that  seepage  control  systems  will  be  effective. 

For  more  information  please  contact  Dr.  Jim  Hendry, 
Head/Groundwater  Section,  Drainage  Branch, 
Agriculture  Center,  Lethbridge,  Alberta,  T1J  4C7.  Phone 
(403)  381-5160.  ■ 
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SHEERNESS-DEADFISH 
WATER  SUPPLY 
SCHEMES 

Possible  18,000  More  Acres 
Under  Irrigation 

Overshadowed  by  the  380  megawatt,  $630  million 
Sheerness  Power  Generating  Station,  is  the  fea- 
sibility of  irrigating  11,000  acres  (4,450  ha)  of  land 
with  water  from  the  plant's  cooling  system.  Associated 
with  the  power  station  and  its  need  for  large  amounts 
of  cooling  water,  plans  and  developments  were 
incorporated  to  increase  the  size  of  its  water  supply 
and  discharge  facilities.  This  enlargement  has  enabled 
irrigation  and  stockwatering  deliveries  to  be  made  to 
the  surrounding  area,  and  for  the  municipal  water 
supply  to  the  Town  of  Hanna.  Thus,  14,800  dam^  per 
year  of  water  has  been  allocated  for  irrigation  in 
addition  to  the  water  requirements  of  Alberta  Power 
Limited. 

Water  diverted  from  the  Red  Deer  River  reaches  the 
generating  station's  1,300  acres  (525  ha)  cooling  pond 
via  a  40  km  pressurized  pipeline,  jointly  owned  by 
Alberta  Power  Limited  and  Alberta  Environment,  which 
passes  through  large  tracts  of  ranching  country  and 
irrigable  land.  Seven  outlets  have  been  installed  along 
the  pipeline  for  irrigation  and  stockwatering  use. 

Owing  to  periodically  large  amounts  of  sediment  being 
carried  by  the  Red  Deer  River  during  the  season, 
pipeline  pumping  can  be  shut  down  for  periods  of  two 
to  three  weeks.  Consequently,  buffer  reservoirs  are 
required  in  order  to  maintain  a  continuous  water  supply 
to  each  irrigation  project  along  the  pipeline  and  will, 
therefore,  need  to  be  constructed  together  with  the 
installation  of  each  project. 

Water  released  from  the  cooling  pond  is  conveyed  via 
the  discharge,  or  "Slowdown"  canal  to  the  Berry  Creek, 
near  Sunnynook,  where  the  18,500  dam^  Carolside 
Reservoir  is  situated.  A  turnout  is  provided  at  a  point 
along  the  canal  to  supply  water  to  the  lower  Bullpound 
Creek.  Riparian  water  users  on  the  Bullpound  Creek 
and  Berry  Creek  are  fed  by  controlled  deliveries  from 
the  canal  turnout  and  through  the  Carolside  dam 
respectively. 

Concurrent  with  the  development  of  the  Sheerness 
Generation  and  Water  Supply  project  has  been  the 
construction  of  the  Deadfish  Diversion  project  which 
was  financed  entirely  by  the  Alberta  Government  and 


supplies  water  solely  for  agricultural  purposes.  This 
project  comprises  a  pressurized  pipeline  to  deliver 
water  into  the  Janet,  Woodrow  and  Deadfish  (Forrester) 
Reservoirs  for  storage  and  subsequent  use 
downstream  on  the  Deadfish  and  lower  Berry  Creeks, 
which  could  facilitate  the  irrigation  of  up  to  9,000  acres 
(3,640  ha). 


Sheerness-Deadfish  Water  Supply  System 


The  capital  cost  of  the  total  scheme,  including 
construction  of  the  Deadfish  Diversion,  enlargement  of 
the  Sheerness  pipeline,  construction  of  the  Sheerness 
Blowdown  canal  and  renovations  to  the  associated 
dams,  was  about  $15  million. 

Day  to  day  operation  and  overall  management  of  the 
irrigation  water  supply  scheme  is  the  responsibility  of 
the  Operation  and  Maintenance  Division  of  Alberta 
Environment.  Direct  technical  assistance  is  provided  for 
the  producers,  in  their  development  and  management 
of  irrigation  systems,  by  the  staff  of  the  Irrigation  Branch 
of  Alberta  Agriculture. 

A  total  of  5,700  acres  (2,300  ha)  of  irrigation  land  were 
being  served  by  the  scheme  during  1986  and  this  area 
is  expected  to  increase  to  about  7,400  acres  (3,000  ha) 
by  1987.  The  present  installed  pumping  capacity  at  the 
Red  Deer  River  can  supply  a  total  of  about  10,000  acres 
(4,000  ha)  of  irrigation  and  the  installation  of  all  planned 
pumping  capacity  would  enable  a  total  irrigated  area 
of  about  20,000  acres  (8,000  ha)  to  be  attained. 
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Although  a  large  amount  of  soils  unsuited  to  irrigation 
occur  within  the  scheme  area,  some  60%  of  the  91,000 
acres  (37,000  ha)  of  the  land  surveyed  for  the  scheme 
was  found  to  be  irrigable.  The  nature  of  the  soils  and 
the  topography  of  the  irrigable  land  has  deemed  most 
of  it  (88%)  as  being  suited  for  sprinkler  irrigation  rather 
than  for  flood  irrigation;  at  the  present  time,  the  most 
common  system  being  installed  on  the  land  is  the 
centre-pivot  sprinkler  machine.  Forty  percent  of  the 
surveyed  area,  36,000  acres  (14,500  ha),  was  found  to 
be  non-irrigable  although  50%  of  this  area  would 
technically  be  reclaimable  through  engineering  and 
agronomic  remedial  measures.  The  cost  of  reclamation 
would  likely  render  the  exercise  not  feasible  at  this 
time. 

For  1987,  the  farmers  who  have  signed  the  water 
agreement  will  be  paying  an  annual  water  rate  of 
$10/acre  to  be  applied  against  the  pumping  energy 
costs  to  Alberta  Environment.  Any  escalation  in  the 
cost  of  energy  to  Alberta  Environment  will  in  future  be 
passed  on  directly  to  the  irrigation  farmers  as  a 
proportion  of  the  present  $10/acre  rate.  No  purchase 
cost  is  required  for  the  water  right,  or  agreement,  which 
currently  authorizes  river  flow  diversion  to  a  farm; 
however,  should  the  project  be  abandoned,  the 
agreement  would  lose  effect  and  only  the  water 
licenses  that  existed  prior  to  the  project's 
implementation  would  then  be  valid. 

Additional  information  on  this  scheme  is  available  from 
Rodney  H.  Jones,  Irrigation  Specialist,  Alberta 
Agriculture,  Provincial  Building  (Box  1318),  Brooks, 
Alberta,  TOJ  OJO.  Phone  (403)  362-5551. ■ 


DISTRICT  ACCESS 


On  a  recent  monitor- 
ing trip  in  the  East- 
ern Irrigation  Dis- 
trict, our  staff  came  upon 
a  unique  sign  posted  at  the 
approach  to  a  recently 
rehabilitated  canal  bank. 
The  message  is  clear  and 
simple  "Use  At  Own  Risk 
Do  Not  Use  When  Wet,"  By 
Order  of  the  E.I.D.  Need 
any  more  be  said. 


USEATOWNRiSK 
DO  NOT  USE 
WHEN  WET     ♦  > 


MORE  ON  BACKFILLING 
FLEXIBLE  PLASTIC  PIPE 

An  Ounce  of  Prevention  is  Worth 
a  Pound  of  Cure 


More  has  been  written  about  plastic  pipe  embed- 
ment backfill  than  all  the  other  pipes  put  togeth- 
er. Nevertheless,  since  the  introduction  of 
polyethylene  and  poly  vinyl  chloride  (PVC)  pipe  in  the 
irrigation  district  rehabilitation  and  expansion  program 
in  the  early  seventies,  some  nagging  questions  still 
remain.  This,  however,  is  not  surprising  when  one 
considers  how  flexible  the  pipe  really  is  and  yet  not 
crushed  by  the  earth  load  above  it. 

The  "child  prodigy"  in  the  irrigation  industry  was 
relatively  fast  in  proving  itself.  Today,  there  are  few  who 
do  not  recognize  the  plastic  pipe  for  its  many  excellent 
qualities  —  non-corrosive,  light  weight,  ease  of 
installation,  water  tightness  and  a  competitive  cost. 
Therefore,  it  is  not  surprising  that  in  many  cases  where 
in  the  rehabilitation  of  a  small  earth  lateral,  buried 
plastic  pipelines  are  being  used. 

The  crux  of  the  uncertainty  rests  with  its  flexibility  and 
its  ability/inability  to  support  the  earth  load.  The  theory 
of  soil-pipe  interaction  that  allows  the  embedment  soil 
(see  diagram  for  terminology  use)  to  essentially  support 
the  earth  load  is  by  stress  transfer  to  the  embedment 
soil.  The  vertical  pipe  deflection  is  necessary  to  allow 
the  soil-pipe  system  to  carry  the  earth  load.  However, 
unless  the  embedment  soil,  especially  in  the  haunching 
area,  is  properly  placed  and  compacted,  deflection  can 
be  excessive.  If  deflection  is  too  excessive,  the  pipe  will 
continue  to  increase  in  deflection  and  essentially  fail. 
Failure  usually  occurs  by  buckling  or  in  a  reduction  of 
the  pipe  cross-sectional  area. 

Today,  because  of  the  research  work  done  at  Utah  State 
University  and  elsewhere,  the  initial  and  final  deflection 
can  be  predicted  within  reasonable  limits.  According 
to  the  pipe  manufacturers  and  the  latest  ASTM 
Specifications,  all  soils  except  peat,  muck,  frozen  soils 
and  all  organic  soils  are  suitable  for  plastic  pipe 
embedment.  If  the  embedment  soil  is  properly  placed 
and  compacted,  especially  in  the  haunching,  long  term 
deflection  will  be  less  than  7.5%,  which  is  the 
acceptable  long  term  maximum  deflection. 
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Trench  Showing  Terminology  Relationship 


If  all  this  is  true,  then  why  all  the  concern  about  too 
much  pipe  deflection?  The  problem  occurs  when  wet 
conditions  are  encountered,  the  trench  walls  are 
unstable,  the  bedding  is  soft  or  there  is  running  water 
and  saturated  soil.  If  these  conditions  are  encountered 
and  are  not  handled  properly,  then  serious  deflection 
or  even  failure  will  occur. 


Soft  native  material  may 
require  over-excavating 


and  replacing  the  bedding  material  with  crushed  gravel 
and  a  geotextile.  The  geotextile  will  stop  the  migration 
of  fines  into  the  gravel  and  stabilize  the  bedding.  Where 
water  is  seeping  into  the  trench  from  a  groundwater 
flow,  it  may  be  necessary  to  provide  well  points  or 
underdrains.  Class  1  material  (crushed  gravel  or  pea 
gravel)  should  replace  unstable  or  soft  bedding  and  wet 
unstable  trench  walls.  However,  one  has  to  specify  a 
well  graded  granular  material  that  has  enough  filler  in 
the  gravel  to  restrict  the  fine  material  in  the  trench  walls 
from  migrating  into  the  voids  of  the  gravel.  Again,  in 
many  of  these  cases,  a  geotextile  membrane  may  be 
the  least  expensive  alternative. 

Pipe  deflection  is  also  the  easiest  physical  change  that 
can  be  measured.  If  the  pipe  is  not  installed  properly 
then  this  should  be  manifested  in  the  amount  of 
deflection.  By  the  use  of  a  deflectometer,  the  pipe 


diametric  deflection  in  the  vertical,  horizontal  and  the 
two  intermediate  directions  can  be  measured.  At 
present,  there  is  only  one  such  device  in  use  in  southern 
Alberta  and  it  is  owned  by  Project  Planning  Branch, 
Alberta  Agriculture.  One  irrigation  district  has  included 
the  deflectometer  check  in  their  contracts,  as  a 
condition  for  accepting  the  work  done. 

The  other  concern  we  must  not  neglect  while  on  the 
subject  of  deflection,  relates  to  closed  pressurized 
pipelines.  Again,  some  people  do  not  consider  it  a 
serious  problem  if  the  haunching  and  initial  backfill  are 
not  properly  placed  and  compacted.  In  a  narrow  trench, 
it  is  impossible  to  place  and  compact  material  under 
the  haunching.  No  where  in  the  literature  or  the  ASTM 
Specifications  does  it  say  that  a  pipe  can  be  properly 
installed  into  a  narrow  trench.  Although  we  agree  that 
irrigation  district  pipes  are  not  buried  deep,  one  must 
not  forget  they  are  empty  for  over  half  of  the  year.  For 
this  reason  the  pipe  should  not  be  installed  in  a 
"narrow"  trench  with  inadequate  placement  and 
compaction  of  the  haunching  and  initial  backfill.  In  the 
worst  case  where  there  is  no  material  or  voids  in  the 
haunching,  the  pipe  could  fail  by  buckling  when  it  is 
empty. 

In  conclusion,  one  cannot  overemphasize  the  old 
English  saying  that  an  ounce  of  prevention,  meaning 
good  pipe  installation  practices,  is  worth  a  pound  of 
cure.H 
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UPDATE: 

Fabriform  Chutes  Looking  Good 

Since  its  introduction  in  1980  on  the  Imperial  Spill- 
way in  the  Eastern  Irrigation  District,  the  Fabri- 
form chute  has  been  used  for  rehabilitation  of  at 
least  eight  spillways  in  four  irrigation  districts. 
Fabriform  chutes  were  first  reported  in  the  Water 
Hauler's  Bulletin  in  the  Summer  1981  (Volume  4)  and 
again  in  the  Winter  1984  (Volume  14)  when  an 
assessment  of  its  durability  was  made. 

As  in  the  past  articles  we  continue  to  be  impressed  with 
the  effectiveness  of  the  Fabriform  chute  in  dissipating 
energy  and  handling  winter  flows  and  ice  buildup.  We 
reasoned  it  would  last  a  very  long  time,  but  promised 
to  update  our  readers  from  time  to  time. 

On  a  recent  inspection  of  all  eight  spillways,  we  found 
only  two  with  minor  problems. 

One  of  these  spillways  —  H-B  Spillway  in  the  Bow  River 
Irrigation  District  has  one  transverse  crack  at  the  lower 
end.  The  crack  appears  to  be  due  to  the  fact  that  the 
elevation  of  the  Fabriform  chute  at  the  end  is  about  0.5 
m  higher  than  the  invert  of  the  Enchant  Drain  (the 
chute's  outlet).  This  elevation  difference  has  apparently 
caused  the  earth  foundation  below  the  concrete  mat 
to  slough.  The  resulting  movement  apparently  caused 
the  crack,  but  does  not  affect  the  structural  integrity 
of  the  rest  of  the  chute,  or  affect  the  performance  of 
it.  Should  this  lower  portion  of  the  Fabriform  break  off, 
the  structure  should  perform  just  as  well  with  no 
danger  to  the  rest  of  the  structure. 


Lethbridge  Airport  Spillway 


The  Lethbridge  Airport  Spillway  has  some  longitudinal 
cracks  on  its  side  slopes.  These  are  on  the  central 
length  of  the  chute  and  cracks  have  opened  enough  to 
tear  the  fabric.  The  width  of  the  cracks  are  about  3  to 
4  mm  except  one  which  is  about  6  to  8  mm.  These 
cracks  are  above  the  watermark  and  they  do  not  appear 
to  seriously  affect  the  soundness  of  the  chute.  Now 
that  they  have  developed  and  torn  the  nylon  fabric,  we 
wonder  whether  there  will  be  more  cracks  appearing, 
and  if  the  existing  cracks  will  open  more. 

We  are  happy  to  report  that,  for  the  remaining  six 
Fabriform  spillways,  there  is  no  serious  deterioriation 
since  the  1984  inspection.  The  nylon  fabric  appears  to 
be  holding  fast  with  very  little  evidence  of  degradation. 
If  there  are  cracks  in  the  unreinforced  concrete,  we 
cannot  detect  them  because  of  the  nylon  fabric  cover. 


Common  Brome  grass  growing  in  filter  point  of  tfie  Lettibridge  Airport 
Spillway 

In  some  of  the  filter  points,  weeds  have  established, 
but  their  roots  are  actually  above  the  synthetic  filters. 
They  appear  to  survive  on  the  small  amount  of  soil 
settled  in  the  filter  depressions  and  nutrients  from  the 
water. 

The  Project  Planning  Branch  will  continue  to  monitor 
the  Fabriform  chutes  and  particularly  the  Lethbridge 
Airport  Spillway.  A  record  of  the  length  and 
approximate  width  of  the  cracks  will  be  kept  and 
monitored  periodically  for  change/no  change. 

As  time  continues  to  march  on,  we  are  becoming  more 
confident  that  Fabriform  chutes  are  a  viable  alternative, 
and  require  only  a  minimal  amount  of  maintenance^ 
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THE  LAST  OF  THE 
MOHICANS  ABOUT  TO 
RETIRE 

It's  been  a  short  36  years  with  the  Taber  Irrigation 
District  says  Ken  Anderson,  the  dean  of  irrigation 
district  managers.  Anderson,  who  will  retire  in  June, 
started  as  assistant  manager  in  June  of  1951,  under 
manager  Ted  Sundall. 

Under  Sundall,  and  the  "pioneer  board"  as  Anderson 
terms  it,  he  states  that  "I  gained  an  education  no 
university  could  match.  My  education  was  at  the  feet 
of  men  who  really  knew  how  to  serve,  used  their  word 
as  their  bond,  were  far-seeing,  and  knew  where  they 
were  going." 

The  past  18  years  he  has  served  the  second  generation 
board  members.  Board  members  who  have  been 
rehabilitating  their  forefather's  original  irrigation  works 
built  in  the  early  1900's.  This  board  has  taken  the  lead 
in  important  rehabilitation  decisions  and  moved  the 
District  into  the  high  tech  era. 

Anderson  has  served  three  generations  of  farmers  and 
has  seen  the  Taber  Irrigation  District  grow  from  21,500 
(8700  ha)  irrigable  acres  to  the  present  74,000  acres 
(29,960  ha).  He  has  been  a  member  of  the  Alberta 
Irrigation  Projects  Association  (AlPA)  for  36  years  and 
was  recently  honored  with  a  Water  Wheel  Award  and  a 
life  membership  in  the  association. 


Photo:  Taber  Times 

Anderson  doesn't  regret  the  dozens  of  long  hard  trips 
to  Edmonton  to  champion  the  cause  of  irrigation  when 
he  sees  the  fruits  of  his  labor  today.  There  are  no 
doubts  left  in  his  mind  of  the  benefits  of  irrigation  to 
our  province  and  the  rest  of  Canada.  His  love  for 
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irrigation  and  the  T.I.D.  are  obvious,  and  it  is  with  a  note 
of  sadness  that  he  is  retiring. 

He  feels  it  is  time  to  retire  because  of  ill  health  (failing 
eyesight).  His  one  regret  is  that  he  will  retire  before 
reaching  his  goal  of  40  year's  service  to  his  farmers. 
But  he  takes  pride  and  great  satisfaction  in  the  state 
of  the  TI.D.  today. 

Ken  states  "The  best  aspect  has  been  working  with 
men  who  were  really  dedicated  to  this  area.  It's  been 
a  privilege  to  serve  irrigated  agriculture  and  the  fine 
people  of  Alberta." 

The  Taber  Irrigation  District  Board  will  be  honoring  their 
retiring  manager  sometime  in  June.H 


CONGRATULATIONS 
ALLAN  HERBIG 

Congratulations  to  Mr.  Allan  Herbig,  P  Eng.  on 
your  appointment  to  the  position  of  Manager 
of  the  Taber  Irrigation  District. 
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Designed  to  provide  the  operation  and 
management  personnel  of  Irrigation  Districts 
with  items  of  interest  in  their  line  of  work. 
Comments  are  welcome.  Please  contact  Duncan 
Lloyd,  editor,  at  Area  Code  (403)  381-5164, 
Lethbridge. 

Any  information  contained  in  this  bulletin 
regarding  commercial  products  may  not  be  used 
for  advertisement  or  promotional  purposes 
without  permission  from  Alberta  Agriculture  and 
is  not  to  be  construed  as  an  endorsement  of  any 
product  or  firm  by  Alberta  Agriculture. 
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Management  Section,  Project  Planning  Branch, 
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THE  CHEMICAL  SPILL 

Can  Your  District  Cope  Witti 

A  Chemical  Spill"^  SEP  1  5  1987 


The  transportation  and  use  of  toxic  chennicals  is 
an  everyday  occurrence,  whether  it  be  the  farmers 
tank  sprayer  or  a  fully  loaded  tanker  truck  travell- 
ing down  a  country  road  or  highway.  Although  skilled 
handling  and  transportation  of  toxic  chennicals  is  the 
rule  in  today's  society,  there  is  one  eventuality  that  not 
all  of  us  are  prepared  for  -  a  toxic  chemical  spill  into 
an  irrigation  system. 

If  your  Ditchrider  came  across  an  overturned  tanker 
spilling  chemicals  into  his  canal,  what  action  would  he 
take?  Does  he  have  any  policy  or  g  iidelines  to  follow'^ 
Be  it  on  land,  into  a  reservoir  or  an  irrigation  canal,  the 
seriousness  is  usually  underestimated  as  far  as 
hazards  to  the  public  and  environment  are  concerned. 

The  serious  threat  to  public  health  and  damage  to  the 
environment  makes  it  imperative  that  appropriate  ac- 
tion be  taken  immediately.  According  to  the  Alberta 
Public  Safety  Services  (APSS),  a  Government  of  Alber- 
ta agency  regulating  the  transportation  of  dangerous 
goods  in  Alberta,  there  are  no  hard  and  fast  rules  set 
down  regulating  a  chemical  spill  into  an  irrigation 
district  works.  APSS  does  have  general  guidelines  as 
to  what  should  be  done  in  the  case  of  a  toxic  spill. 


Photo  Courtesy  of:  Trimac  Transportation  Services  Ltd. 

This  accident  occurred  near  Magrath,  Alberta.  Tanl<er  spilled  20,000 
/'  of  diesel  fuel  into  Potfiole  Creek. 
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Initial  cleanup  took  Trimac  Transportation  Services  Ltd.  two  weeks, 
however,  the  drain  wells  have  Just  been  removed  after  one  year 

The  Federal  Transportation  of  Dangerous  Goods  (TDG) 
Legislation  separates  goods  into  a  total  of  nine  classes. 
These  are:  (1)  Explosives,  (2)  Gases,  (3)  Flannmable  Li- 
quids, (4)  Flammable  Solids),  (5)  Oxidizing  Substances, 
(6)  Poisonous  &  Infectious  Substances,  (7)  Radioac- 
tives,  (8)  Corrosives,  and  (9)  Miscellaneous  Goods.  The 
classes  are  further  divided  into  a  total  of  24  Divisions, 
most  of  which  are  again  divided  into  one  of  three  possi- 
ble hazard  groups  called  Packing  Groups.  All  Classes, 
Divisions  and  Packing  Groups  are  determined  by  the 
severity  of  the  substance's  properties  which  may  create 
a  potential  danger  to  humans,  animals  or  the 
environment. 

How  much  toxic  chemical  has  to  be  lost  to  constitute 
reporting  the  chemical  spill?  According  to  APSS  a 
Class  6  dangerous  goods  such  as  a  poisonous  or  in- 
fectious substance  where  many  herbicides  and 
pesticides  are  classified,  the  minimum  quantity  spill- 
ed that  requires  reporting  is  5  kg  or  5  i  For  a  compress- 
ed gas  such  as  anhydrous  ammonia,  which  is  en- 
vironmentally hazardous,  any  amount  spilled  must  be 
reported  immediately.  Whether  the  chemical  spill  is  a 
release  into  the  air  or  a  soluable  material  spill  into 
water,  the  handling  of  each  incident  will  vary  with  the 
type  of  product,  topography,  prevailing  weather  condi- 
tions, etc.  This  makes  it  difficult  to  specifically  outline 
what  to  do  in  a  given  situation. 

Should  a  ditchrider  come  across  a  chemical  spill,  what 
should  he  do?  -  report  it  to  the  Local  Police  who  will 
in  turn  get  in  touch  with  the  appropriate  authorities. 
However,  the  Police  will  want  to  know  the  following:  the 
location,  if  possible  identify  the  chemical  being  spill- 
ed (all  commercial  containers  have  identification  marks 
or  labels),  type  of  vehicle,  number  of  injuries/deaths, 
and  environmental  site  conditions.  The  next  step  would 
be  to  notify  the  district  manager,  who,  in  turn,  would 


notify  the  Pollution  Control  Branch  of  Alberta  Environ- 
ment and  the  local  municipal  government.  Time  is  of 
the  essence  in  a  chemical  spill;  the  canal  system  may 
have  to  be  shut  down,  all  downstream  water  users 
notified,  heavy  equipment  moved  in,  and  containment 
materials  hauled  to  the  site.  This  is  where  a  well  plann- 
ed and  thought-out  emergency  action  plan  is  in- 
valuable, making  for  less  chance  of  an  error  and  the 
spill  cleaned  up  with  the  least  damage  to  public  health 
and  the  environment. 

Although  an  ounce  of  prevention  is  worth  a  pound  of 
cure,  accidents  still  happen.  Is  your  District  prepared? 

For  more  information  contact  Gary  Beatty,  Lethbridge 
District  Inspector,  or  Garnet  Walker,  Field  Service  Of- 
ficer, Alberta  Public  Safety  Services,  Room  229,  909  - 
3  Avenue  North,  Lethbridge,  Alberta,  T1H  0H5,  phone 
(403)  381-5222;  or  the  APSS  Compliance  Centre  at  Ed- 
monton (Toll  Free  1-800-272-9600). ■ 


IN  CASE  OF  A  CHEMICAL 
SPILL  THE  FOLLOWING 
24-HOUR  TOLL  FREE 
EMERGENCY  NUMBERS  MAY 
BE  CALLED: 

1-800-272-9600 

(Compliance  Information  Centre) 

1-800-222-6514 

(Alberta  Environment) 
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GRAVEL  ARMOUR  STUDY 

Second  Year  of  Study  - 
Produces  Interesting  Results. 

The  gravel  armour  canal  study  was  first  reported 
on  in  the  1986  Sunnmer  Edition  of  the  Water 
Hauler's  Bulletin.  Since  that  time,  the  study  has 
been  repeated  with  a  larger  number  of  canals  evaluated 
during  the  fall  and  the  spring  to  gather  additional  in- 
formation. As  in  the  first  report,  the  main  emphasis  is 
to  determine  the  severity  of  sloughing  and  siltation  in 
the  gravel  armoured  sections  of  rehabilitated  canals. 

Approximately  292  km  of  armour  lined  canals  were  in- 
ventoried in  the  fall  of  1986  as  compared  with  177  km 
in  the  spring  of  that  year.  This  large  increase  in  canal 
length  was  due  to  new  construction  and  the  inclusion 
of  canals  in  the  Eastern  Irrigation  District.  The  1987 
spring  study  was  undertaken  on  some  of  the  major  pro- 
blem canals  to  determine  if  freeze/thaw  cycles  con- 
tributed to  canal  sloughing.  No  differences  were  found 
from  the  spring  study  when  compared  to  the  results  of 
the  previous  fall  study. 

For  each  of  the  canals  evaluated,  a  form  was  filled  out 
which  listed  the  particular  design  criteria  to  be  studied. 
This  criteria  included:  the  design  capacity,  bed  width, 
bed  grade,  canal  velocity,  side  slopes,  graduation  of 
gravel  armour,  lining,  total  length  of  the  project  and  the 
length  of  time  the  armour  had  been  in  place. 

In  most  cases,  the  sloughing  on  main  canals  was 
repaired  before  the  water  was  turned  on  in  the  spring, 
therefore,  the  areas  of  sloughing  seen  in  the  fall  were 
new  failures  and  would  require  repair  before  the  follow- 
ing operating  season.  In  the  smaller  canals  the  sloughs 
were  not  repaired,  therefore,  the  fall  study  included 
both  old  and  new  failures. 


No  sloughing  present  on  this  lateral  after  two  years  of  service. 


The  following  table  shows  the  results  of  the  spring  and 
fall  studies: 

SPRING  FALL 
LENGTH  OF  CANALS  STUDIED  177  km  292  km 


SPRING 


FALL 


Sloughing  Siltation  Sloughing  Siltation 


% 

% 

% 

% 

Total  canals  studied 

4.00 

20.4 

2.20 

14.7 

Canals  with  3:1  side  slopes 

1.00 

24.7 

0.70 

15.7 

Canals  with  2:1  &  2V2:1 
side  slopes 

5.30 

19.5 

2.70 

14.3 

Canals  less  than  5.0  m^/s 

0.70 

1.17 

1.83 

5,11 

Canals  greater  than  5.0  m^/s 

4.82 

25.5 

2.32 

16.50 

Canal  velocities  less  than 
0.61  m/s 

1.52 

5.70 

2.40 

7.55 

Canal  velocities  from 
0.61  -  0.76  m/s 

5.00 

24.2 

2.12 

17.4 

Canal  velocities  over 
0.76  m/s 

3.60 

22.0 

2.40 

15.2 

Canals  with  gravel  on  liner 

2.22 

9.68 

1.86 

13.2 

Canals  with  earth  and 
gravel 

0.56 

29.0 

2.86 

17.1 

Total  canals  over  3  years  old 

2.00 

27.5 

2.83 

28.0 

From  the  results  of  the  two  season  study,  it  appears 
that,  overall,  the  best  canals  are  those  which  are  less 
than  5.0  m^/s  in  size.  Canals  which  are  designed  with 
3:1  side  slopes  tend  to  have  the  least  sloughing  but 
also  seem  to  have  siltation  problems.  The  velocity  of 
flow  in  the  canals  indicates  some  interesting  trends. 
Canals  with  velocities  of  0.61  m/s  or  less  tend  to  be  in 
the  best  condition  with  very  little  silt  buildup.  As  the 
canals  get  older  they  tend  to  deteriorate  by  first,  silting 
in,  and  then  by  bank  sloughing. 

Overall,  the  canals  studied  tended  to  be  in  good  to  ex- 
cellent condition  with  siltation  being  the  major  con- 
cern. Sloughing  is  a  problem  on  only  a  few  main  canals 
built  on  2:1  or  272:1  side  slopes. 

The  Project  Planning  Branch  will  continue  to  do 
periodic  evaluations  of  these  canals.B 
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MAINTENANCE  — 
MONITORING  AND 
RECORD  KEEPING 

Saves  Time  and  Money  - 
Assures  L-o-o-o-o-o-ng  Life. 


Preventative  maintenance  and  good  record  keeping 
can  extend  the  life  of  your  irrigation  system  while 
still  saving  money,  but  more  important,  ensures 
effective  and  efficient  water  delivery.  Our  irrigation 
delivery  systems  have  been  designed  for  a  minimum 
50  year  life  span,  but  anyone  who  believes  these 
systems  will  last  the  50  years  plus  without  good  main- 
tenance and  record  keeping,  is  fooling  themselves. 

Maintenance  programs  should  be  well  planned  and 
developed  utilizing  a  feedback  system  of  monitoring, 
reporting,  and  good  record  keeping.  Monitoring  and 
reporting  should  provide  information  to  evaluate  the 
type  of  maintenance  activity,  type  of  repair,  the  rate  of 
deterioration  of  a  specific  installation  or  type  of 
material  used.  For  instance,  during  monitoring,  it  is 
discovered  that  severe  erosion  is  occurring  on  a  recent- 
ly rehabilitated  canal.  By  reporting  this,  the  problem 
can  be  investigated  and  something  done  to  correct  the 
erosion  problem  before  it  becomes  serious.  The 
monitoring  and  reporting  is  done  by  the  ditchrider. 

The  record  keeping  system  is  very  important  to  the 
maintenance  program  in  providing  trends,  general  pro- 
blems, common  solutions  or  common  problems.  The 
main  objective  is  that  the  record  can  be  retrieved  quick- 
ly and  that  the  category  of  problems,  solutions  or  types 
of  installation  are  clearly  recorded.  Over  time,  these 
records  may  establish  trends  and  general  solutions  for 
a  host  of  problems  that  could  be  widely  spread  across 
the  district. 

The  actual  maintenance  program  should  be  designed 
to  deal  with  preventative  maintenance  separate  from 
the  normal  yearly  maintenance  that  becomes  neces- 
sary because  of  wear,  tear,  erosion,  silt  accretion,  etc. 
Preventative  maintenance  should  cover  such  things  as 
exposed  linings,  erosion  below  drop  structures,  ex- 
cessive seepage  through  canal  banks,  cracking  of 
major  structures,  etc.  Any  one  of  these  problems  has 
the  potential  to  cause  failures  if  they  are  not  corrected 
quickly. 


Normal  yearly  maintenance  should  be  designed  to  deal 
with  less  pressing  problems.  Such  problems  may  be 
gradual  siltation,  erosion  or  aquatic  weed  growth  which 
will  accentuate  the  aging  process  of  the  canal.  These 
can  only  be  dealt  with  by  the  process  of  monitoring  and 
record  keeping.  To  the  ditchrider  these  problems  will 
appear  minor,  however,  with  time  they  will  affect  his 
ability  to  deliver  water  to  the  water  user  with  efficiency 
and  promptness.  Since  this  will  be  a  gradual  process, 
he  should  review  his  own  records. 

Aquatic  weed  infestation  of  the  canal  may  need  more 
serious  consideration.  For  instance  each  ditchrider 
should  be  familiar  with  the  various  types  of  aquatic 
weeds.  He  should  include  in  his  report  the  type  of  weed, 
the  lateral  where  it  was  found,  and  the  extent  of  the 
infestation,  by  length  of  canal  and  surface  area 
covered.  If  this  data  or  information  is  centrally  record- 
ed, trends  can  be  found  in  the  type  of  aquatic  infesta- 
tion so  that  control  may  be  more  specific  and  less 
expensive. 

Categorizing  of  specific  kinds  of  structures  or  water- 
ways has  several  advantages  too.  The  problems  arising 
that  are  specific  for  installations  of  a  similar  type  can 
be  solved  accordingly.  For  example,  if  spillway  struc- 
tures are  categorized  as  to  a  kind  of  structure,  then  all 
types  including  pipe  drops,  a  series  of  precast  drop 
structures,  fabriform  chute,  gabion  chute,  grouted 
riprap,  etc.  can  be  included  in  the  category.  Monitor- 
ing and  adequate  record  keeping  can  bring  out  the 
outstanding  positive  and  negative  features  of  each  type 
of  installation  and  the  method  of  maintenance  required 
for  each  type.  This  approach  will  be  far  more  effective 
than  treating  each  structure  separately.  This  informa- 
tion can  be  used  by  design  engineers  in  future  projects. 

In  conclusion,  the  best  way  to  get  the  maximum  benefit 
from  maintenance  is  to  develop  a  plan  that  allows  for 
the  flexibility  of  procedure,  method  and  material  bas- 
ed on  the  incoming  results  from  monitoring  and  evalua- 
tion. The  review  and  analysis  of  past  records  from 
monitoring  and  evaluation  may  provide  some  general 
and  long  range  solutions  for  a  host  of  problems  that 
do  not  individually  appear  to  belong  to  a  specific  group. 
The  ditchriders  are  the  ones  who  know  the  canals, 
structures  and  their  problems  better  than  anyone  else. 
Therefore,  they  should  be  the  ones  to  carry  out  the 
monitoring  and  reporting  of  these  problems  to  a  cen- 
tral record  keeping  unit.  Long  after  a  ditchrider  has 
retired  or  been  assigned  to  another  area,  his  monitor- 
ing/repair records  will  continue  to  be  useful. ■ 
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ROMAN  AQUADUCT 
FOR  SOUTHERN  ALBERTA 

Not  Quite  But  It's  Unique. 

Concrete  aquaducts  like  the  Romans  built  cen- 
turies ago,  not  quite,  but  the  Taber  Irrigation 
District  has  designed  and  is  building  something 
new  in  irrigation  water  conveyance  systems  for 
Southern  Alberta.  The  idea  came  to  Kent  Bullock,  TID 
District  Engineer,  as  a  result  of  an  irrigation  tour,  not 
to  Rome,  but  to  the  North  Western  United  States  and 
Southern  British  Columbia.  A  rectangular  concrete  box 
flume  was  used  to  divert  water  from  Trout  Creek  to  the 
Summerland  Irrigation  District  and  the  Town  of  Sum- 
merland.  After  seeing  this,  Bullock  adapted  a  similar 
box  design  for  conveying  irrigation  water  in  a  1600 
metre  long  reach  of  canal  known  as  the  North  Fincas- 
tle  West  Lateral.  His  cast-in-place  concrete  channel  is 
1.0  m  wide  with  1.2  m  high  walls  and  capable  of  carry- 
ing 1.17  m^/s  (41  cfs)  with  a  water  depth  of  0.9  m.  Five 
chutes  and  a  concrete  box  field  crossing  are  also  in- 
corporated into  the  design. 

Construction  starts  with  stripping  of  topsoil  and  ex- 
cavating a  trench  with  1:1  side  slopes  to  300  mm  below 
design  bed  grade  of  the  finished  concrete  channel. 
Forms  are  placed  1.5  m  apart  at  floor  elevation  and  bed 
grade  on  150  mm  of  crushed  pit-run  bedding.  Steel 
rebar  (10  M)  used  for  the  floor  and  walls  is  welded 
together  on  site  and  placed  at  300  mm  oc  spacings 
both  horizontally  and  vertically.  The  150  mm  floor  is 
then  poured  and  trowelled.  A  40  mm  square  waterstop 
groove  is  made  in  the  floor  where  the  walls  join.  After 
the  floor  has  set,  forms  are  set  up  for  the  walls. 


The  canal  section  is  widened  for  the  chute  drop  and  the  resulting 
hydraulic  jump. 

Buried  polyethylene  lining  was  compared  to  the  con- 
crete channel  as  a  construction  alternative.  The  con- 
crete channel  was  selected  for  several  reasons:  cost 
was  approximately  the  same  as  for  polyethylene: 
maintenance  will  be  reduced  by  eliminating  aquatic 
weed  growth  and  reducing  silt  build-up;  a  steeper  gra- 
dient is  used  thus  reducing  the  number  of  drop  struc- 
tures required;  and  less  right  of  way  is  required. 

Check  structures  also  are  easily  installed  in  the  rec- 
tangular concrete  channel  and  if  there  is  a  need  in  the 
future  to  install  checking  facilities  at  any  point  in  the 
channel,  it  can  be  done  easily  at  very  low  cost. 

Mr.  Bullock  says  the  rectangular  section  was  design- 
ed with  thick  walls  and  heavy  reinforcement  to  make 
the  structure  less  susceptible  to  frost  action  and  in- 
crease the  life  expectancy.  When  asked  if  his  concrete 
box  channel  would  last  as  long  as  the  Roman 
aquaducts,  Bullock  replied  —  "50  years  plus." 

For  more  information  please  contact  Mr.  Kent  Bullock, 
R  Eng.,  Taber  Irrigation  District,  Box  129,  Taber,  Alber- 
ta, TOK  2G0.  Phone  (403)  223-2148.  ■ 


Using  the  leap-frog  method,  the  floor  forms  are  removed  and  plac- 
ed ahead  for  the  next  pour  This  same  procedure  is  used  for  the  wall 
forms.  In  this  way,  the  District  is  able  to  complete  approximately 
60  m  of  channel  per  day. 
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AQUATIC  PLANT 
POPULATIONS  IN 
IRRIGATION  CANALS  IN 
SOUTHERN  ALBERTA 

The  War  is  Just  Beginning. 

Excessive  rooted  submerged  aquatic  vegetative 
growth  is  becoming  a  more  serious  problem  in 
irrigation  delivery  and  drainage  systems.  Every 
year  more  and  more  kilometres  of  primary,  secondary 
and  on-farm  irrigation  and  drainage  systems  are  in- 
fested with  unwanted  algae  and  aquatic  plants.  These 
infestations  can  reduce  delivery  efficiencies  by  up  to 
91%  of  design  capacity.  Field  surveys  at  the  Lethbridge 
Research  Centre  have  identified  a  number  of  aquatic 
plant  infestation  characteristics  which  will  enable  an 
effective  Integrated  Aquatic  Plant  Management  Pro- 
gram to  be  implemented. 

Large  supply  canals,  with  flow  rates  over  28.3  m/s  (1000 


cfs)  and  water  depths  of 
predominantly  with: 
Giant  Pondweed 
Sago  Pondweed 
Flat-stemmed  Pondweed 
Richardson's  Pondweed 


3  m  or  more,  are  infested 

Potamogeton  vaginatus 
Potamogeton  pectinatus 
Potamogeton  zosteriformis 
Potamogeton  richardsonii 


These  canals  have  the  highest  silt  loading  and  have 
very  fine,  organic-rich  hydrosoil  in  the  canal  bed.  They 
offer  a  minimum  of  300  mm  of  hydrosoil  depth  for  the 
overwintering  tubers  which  are  the  major  asexual 
means  of  reproduction  of  the  pondweeds. 

Medium-size  canals,  with  flow  rates  of  9.9  to  28.3  m^/s 
(350  to  1000  cfs),  have  a  greatly  reduced  silt  loading  and 
have  less  organic-rich  hydrosoil.  The  major  aquatics 
are: 


Richardson's  Pondweed 
Narrow-leaf  Plantain 
Sago  Pondweed 
Small-leaved  Pondweed 


Potamogeton  richardsonii 
Alisma  gramineum 
Potamogeton  pectinatus 
Potamogeton  pusillus 


The  overwintering  of  the  above  aquatics  is  by  tubers 
located  shallowly  (less  than  150  mm)  in  the  hydrosoil, 
or  in  the  case  of  the  small-leaved  pondweed,  by  over- 
wintering buds  at  the  apical  tips. 

Small  canals  with  flow  rates  of  1.4  to  9.9  m^/s  (50  to 
350  cfs)  have  almost  no  silt  loading.  The  water  is  clear 
and  the  solar  radiation  readily  penetrates  to  the  canal 
bed.  The  slower  moving  water  allows  more  delicate- 
leaved  aquatic  plants  to  become  established: 


Richardson's  Pondweed 
Northern  Water  Milfoil 
Variable-leaf  Water 

Milfoil 
Small-leaved  Pondweed 
Fries'  Pondweed 
Narrow-leaved  Plantain 
Horned  Pondweed 


Potamogeton  richardsonii 
Myriophyllum  exalbescens 
Myriophyllum  heterophyllum 

Potamogeton  pusillus 
Potamogeton  friesii 
Alisma  gramineum 
Zannichellia  palustris 


Further  differences  are  found  between  the  type  of 
material  in  the  canal  bed  (fine  silt,  coarse  sand,  small 
gravel,  or  pit-run  gravel).  While  no  definite  pattern  has 
been  established,  generally  the  shallow  rooted 
aquatics  (small-leaved  pondweeds,  horned  pondweed. 
Fries  pondweed)  become  established  in  canals  with  50 
-  100  mm  of  silt  over  or  between  gravel  in  slow  moving 
canals. 


Richardson's  Pondweed  has  reduced  the  cross-sectional  area  of  this 
canal  to  where  it  has  become  a  Ditchrider's  nightmare. 

On-stream  storage  reservoirs  contain  a  much  more 
diverse  population  (in  order  of  relative  contribution  to 
the  total  population)  than  do  delivery  systems. 


Richardson's  Pondweed 
Canada  Waterweed 
Sago  Pondweed 
Northern  Water  Milfoil 
Flat-stemmed  Pondweed 
Small-leaved  Pondweed 
Coontail 

White  Water  Buttercup 
Water  Smartweed 
Floating-leaved 
Pondweed 
Duckweed 


Potamogeton  richardsonii 
Elodea  canadensis 
Potamogeton  pactinatus 
Myriophyllum  exalbescens 
Potamogeton  zosterformis 
Potamogeton  pusillus 
Ceratophyllum  demersum 
Ranunculus  aquatilis 
Polygonum  natans 
Potamogeton  natans 

Lemna  minor 


Therefore,  on-stream  storage  reservoirs,  while  critical 
to  constant  water  supply,  will  always  offer  a  constant 
potential  source  of  aquatic  infestations  for  the  irriga- 
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tion  delivery  canals.  Total  vegetation  control  in  these 
reservoirs  is  never  desirable  or  feasible  and  the  popula- 
tions nnust  be  manipulated  to  cause  a  minimal  amount 
of  interference  to  water  delivery. 

A  general  knowledge  by  the  ditchrider  of  the  diversity 
of  aquatic  populations  in  his  canals,  along  with  keep- 
ing records  as  to  what  extent  the  weeds  are  spreading, 
will  aid  management  in  implementing  a  control  pro- 
gram. This  information  is  critical  for  determining  the 
most  effective  mechanical,  chemical,  biological,  or 
nutrient  limitation  technique  to  use  to  control  specific 
problem  aquatic  plants. 

Dr.  Jack  Allan  of  the  Lethbridge  Research  Centre  will 
be  publishing  an  Aquatic  Plant  Identification  Manual 
early  in  1988.  For  more  information,  please  contact  him 
at  Agriculture  Centre,  Jail  Road,  Lethbridge,  Alberta, 
T1J  4C7.  Telephone  (403)  327-4561. ■ 


CLARIFICATION: 
SHEERNESS  —  DEADFISH 
WATER  SUPPLY 


In  response  to  questions  Mr.  Rodney  Jones,  R  Eng. 
received  regarding  his  article  entitled  "Sheerness  — 
Deadfish  Water  Supply  Scheme"  in  the  '87  Spring 
edition  of  the  Water  Hauler's,  his  reply  is  as  follows: 
"This  paragraph  will  clarify  the  question  of  water  duty 
available  to  the  11,000  acres  (4,450  ha)  of  irrigable  land 
situated  along  the  Sheerness  Power  Generating  Sta- 
tion's cooling  water  supply  and  discharge  system.  The 
annual  allocation  of  14,800  dam^  is  an  assured  supp- 
ly for  the  irrigation  of  the  initial  8,000  acres  (3,250  ha) 
of  land  to  be  developed.  It  is  anticipated,  however,  that 
the  complete  area  development  will  not  be  achieved  in 
the  near  future;  consequently  the  remaining  3,000  acres 
(1,200  ha)  of  land  will  be  delivered  with  an  unassured 
water  supply  of  up  to  5,600  dam^  per  year.  This  supp- 
ly will  be  through  'borrowed'  pumping  capacity  as 
available  from  Alberta  Power's  Sheerness  pipeline  pum- 
ping faGilities."H 


UPDATE: 

REINFORCED  CONCRETE 
SLIP-FORM  LINING 
INVENTORY 

97.42%  Unc racked. 

An  assessment  of  the  wire  mesh  reinforced  con- 
crete slip-form  lined  canals  inventoried  since  the 
first  test  section  was  installed  in  the  spring  of 
1981  can  only  be  described  as  minimal  -  Minimal  crack- 
ing that  is! 

Overall,  only  2.58%  of  the  37  km  of  laterals  inventoried 
in  April  1987  have  cracks  which  range  in  width  from 
hairline  to  40  mm. 

The  inventory  was  conducted  in  five  Irrigation  Districts 
of  southern  Alberta  on  laterals  that  have  been  in  place 
for  at  least  one  winter.  Exceptions  to  this  rule  are  4750 
m  of  Lateral  A2,  WID  and  Lateral  62H,  LNID  which  were 
withdrawn  from  the  inventory  and  are  not  included  in 
the  tabulated  results  of  this  article.  These  laterals  have 
unique  problems  not  common  to  the  other  laterals  in- 
ventoried and  discriminatory  results  would  be  obtained 
if  included  in  the  inventory.  As  a  result  of  the  with- 
drawals, this  year's  percentage  of  cracking  is  a  little 
bit  lower  than  in  1986. 

1987  Results: 


Cracking 

Length 
Uncracked 

Up  To 
5  mm 

5  mm  To 
40  mm 

Over 
40  mm 

overall 

97.420% 

2.50% 

0.07% 

0.01% 

transverse 

98.825% 

1.15% 

0.015% 

0.01% 

longitudinal 

98.595% 

1.35% 

0.055% 

TRANSVERSE 
CRACK 


TRANSVERSE 
JOINT 


■4 

LONGITUDINAL 
-  JOINT 


LONGITUDINAL 

^  CRACK 


-  BED 

X-SECTION  OF 
CONCRETE  LINED  DITCH 
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ALTERNATIVE  TO 
ROCK  RIPRAP 

Flexible  Concrete  Revetments  Engineered 
Into  Irrigation  Structures. 

Recognizing  the  increasing  need  for  cost-effective 
replacement  of  scarce  local  rock  for  erosion  con- 
trol purposes  in  many  Alberta  regions,  GST  Ero- 
sion Control  Inc.,  a  GBR  company  (formerly  Genstar), 
has  undertaken  a  major  research  and  development  pro- 
gram. The  program  consists  of  design,  hydraulic  model 
testing  and  optimization  of  flexible  concrete  block 
revetment  systems  for  various  erosion  control  applica- 
tions, including:  canal  drop  structures,  stilling  basins, 
reservoir  overflows,  wave  protection,  bridge  and  culvert 
aprons,  river  training  works  and  protection  for  plastic 
liners. 


What  Is  a  Flexible 
Concrete  Revetment? 


The  flexible  concrete  revetment  consists  of  precast  con- 
crete blocks,  laced  together  with  structural  cables  and 
pre-assembled  into  flexible  mats.  On  site,  the  mats  are 
installed  on  a  geotextile  and  connected  together.  Where 
required,  the  mats  can  be  anchored  into  the  sub-base 
soil  by  industrial  soil  anchors. 

The  ability  of  these  flexible  mats  to  tolerate  sub-base 
deformations  caused  by  settlement,  frost  action,  local 
erosion,  etc.,  is  the  main  reason  for  this  system  being 
preferred  over  rigid  concrete  systems. 


Concrete  revetments  can  be  installed  in  the  off-season  without  con- 
ventional heating  and  hoarding  costs. 


The  St.  Mary  River  Irrigation  District  has  installed  one 
of  GST's  new  flexible  concrete  revetments  on  a  drain  in- 
let into  their  Main  Canal  just  east  of  Lethbridge.  Accor- 
ding to  Jim  Brown,  District  Manager,  an  alternative  to 
rock  riprap  and  the  old  standard  cast-in-place  concrete 
slab  was  needed  as  neither  of  them  worked  very  well. 
The  riprap  always  ended  up  slipping  off  the  side  slope 
and  into  the  bottom  of  the  canal.  While  the  cast-in-place 
concrete  slab  is  susceptible  to  frost  heaving  and  the 
resulting  damage.  The  Project  Planning  Branch  will  be 
monitoring  this  new  installaion  and  will  keep  readers 
posted  in  a  future  "Update"  article. 

For  more  information  on  this  new  approach  to  erosion 
control,  please  contact  Mr.  Brian  Murphy,  R  Eng.,  Suite 
1200,  1015  -  4  Street  S.W.,  Calgary,  Alberta,  T2R  1J4. 
Telephone  (403)  262-2928. ■ 
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Designed  to  provide  the  operation  and 
management  personnel  of  Irrigation  Districts 
with  items  of  interest  in  their  line  of  work. 
Comments  are  welcome.  Please  contact  Duncan 
Lloyd,  editor,  at  Area  Code  (403)  381-5164, 
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LNID  HARNESSING 
NATURE'S  ENERGY 

Looking  at  Alternative  Power  Sources  to 
Operate  Rotating  Screens. 

In  this  past  irrigation  season,  the  Lethbridge  North- 
ern Irrigation  District  has  developed  and  monitored 
two  types  of  small  energy  systems  to  operate  their 
self-cleaning  screening  devices  on  pipeline  inlet  struc- 
tures. On  one  site  they  have  installed  a  v\/ind  genera- 
tor, while  at  the  other,  they  are  tapping  the  sun's  energy 
by  using  solar  panels.  These  sites  are  located  on  the 
District's  B-4  pipeline  system  approximately  5  km  north- 
west of  the  Village  of  Monarch. 

Energy  is  required  to  power  any  type  of  self-cleaning 
mechanical  devices  and  obtaining  that  energy  can 
sometimes  be  a  problem.  When  the  usual  Transalta 
power  is  not  available,  or  when  it  is  too  far  and  too  ex- 
pensive to  run  a  powerline  into  a  site,  then  alternate 
sources  need  to  be  found. 

It  is  here  that  the  Lethbridge  Northern  Irrigation  Dis- 
trict is  trying  to  overcome  the  problem  by  using  the 
wind  and  the  sun  as  alternate  energy  sources.  Basical- 
ly, these  energy  sources  are  used  to  recharge  two  wet 
cell  storage  batteries  which  power  small  electric  mo- 
tors that  rotate  cleaning  brushes  on  the  screening  sys- 


OnlySsolar  units  are  required  because  of  Soutliern  Alberta's  abun- 
dance of  sunshine. 
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tern.  Instrumentation  on  the  system  consists  of  2  time 
clocks,  one  to  start  and  stop  the  cleaning  mechanism 
at  regular  intervals  and  a  second  time  clock  to  run  it 
for  a  programmed  length  of  time. 

Installation  of  the  systems  was  done  on  a  contract 
basis  by  Nick  Zaychuk.  He  is  also  responsible  for  the 
operation  and  maintenance  of  the  systems  over  a  2  year 
period.  The  two  types  of  systems  have  only  been  in 
operation  for  the  1987  irrigation  season  and,  in  discus- 
sion with  the  district  staff  and  Zaychuk,  the  systems 
have  not  been  completely  without  their  faults.  Like 
anything  new,  some  bugs  had  to  be  ironed  out. 


Are  there  any 
problems? 


Problems  occurred  with  the  regulator  on  the  wind 
generator  and,  as  a  result,  the  storage  batteries  were 
not  always  fully  charged.  On  the  solar  system,  the  Dis- 
trict experienced  some  problems  with  instrumentation 
whereby  solenoids  were  overheating.  These  have  since 
been  replaced  and  the  solar  system  is  once  again  wor- 
king satisfactorily.  The  District  tends  to  favor  the  so- 
lar system  over  the  wind  generator  because  of  less 
mechanical  problems,  and  the  solar  panels  are  more 
reliable  in  keeping  the  batteries  charged  up.  However, 
vandalism  is  certainly  not  out  of  the  question  when 
using  solar  panels,  as  they  are  very  susceptible.  The 
District  has  taken  precautions  by  fencing  the  installa- 
tions, however,  this  does  not  protect  them  from  rock 
throwing  people. 

The  cost  of  the  solar  energy  generating  equipment  was 
$8600.00  while  the  wind  generating  equipment  was  ap- 
proximately $6800.00.  Solar  panels  are  the  "Arco"  so- 
lar type  capable  of  producing  3  amps  each  and 
obtained  from  O.P.S.C.O.  Industries  Ltd.  of  Calgary.  The 
wind  generator  is  a  "Windstream"  12  volt  model  capa- 
ble of  producing  2  to  6  amps  and  may  also  be  pur- 
chased in  Calgary. 

For  more  information  please  contact:  Boris  Horvath, 
P.  Eng.,  Lethbridge  Northern  Irrigation  District,  334  - 13 
Street  North,  Lethbridge,  Alberta,  T1H  2R8.  Telephone 
(403)  327-3302.  ■ 


CONTROLLING  SEEPAGE 
AND  LAND  RECLAMATION 

SMRID  Assists  Their  Farmers  Witli  Smaii 
Drainage  Problems. 

Subsurface  drainage  to  control  canal  seepage  in 
small  areas  adjacent  to  district  canals  is  an  in- 
vestment that  both  the  St.  Mary  River  Irrigation 
District  and  local  farmers  are  often  willing  to  cost  share 
in.  This  cost  sharing  arrangement  for  the  installation 
of  buried  corrugated  plastic  drainage  tubing  to  control 
canal  seepage  is  very  successful.  With  a  minimum 
amount  of  drainage  tubing  along  a  toe  of  a  canal  or 
in  the  associated  affected  area,  seepage  and  soil 
degradation  are  being  controlled. 

A  primary  motivator  for  these  projects  is  the  district's 
willingness  to  share  the  costs  involved.  The  district  ac- 
cepts responsibility  to  control  seepage  and  the  farm- 
er pays  for  the  benefit  of  reclaiming  his  farmland.  In 
the  majority  of  cases,  capital  costs  are  shared  50-50 
under  the  District's  50-50  Program. 

The  operation  &  maintenance  of  the  projects  is  totally 
the  landowners  responsibility. 

Many  of  the  areas  that  are  now  being  controlled  and 
reclaimed  by  subsurface  drainage  have  been  a  concern 
to  the  district  and  farmers  for  many  years.  Attempts  to 
correct  these  smaller  problems  have  not  succeeded  for 
several  reasons;  one  being  the  high  cost  of  other  al- 
ternatives. 

The  Irrigation  Branch  has  been  Involved  in  over  11  cost 
sharing  projects  that  have  reached  the  construction 
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stage.  The  average  project  costs  approximately 
$6,700.00  and  includes  the  installation  of  1650  lineal 
metres  of  drainage  tubing.  The  majority  of  these 
projects  are  in  the  Bow  Island  area. 

To  initiate  a  drainage  system,  the  farmer  contacts  the 
local  office  of  the  Irrigation  Branch.  They  begin  their 
investigation  by  looking  for  possible  seepage  and 
recharge  areas.  Soil  and  water  conditions  along  the 
canal  and  in  the  affected  area  are  also  investigated. 
Upon  completion  of  field  investigations,  a  design  and 
cost  estimate  are  prepared.  The  completed  proposal  is 
submitted  to  the  Irrigation  District  for  approval.  The 
Board  of  Directors  reviews  each  proposal  to  decide  if 
they  will  cost  share,  and  by  what  amount.  If  approved, 
the  farmer  contacts  a  drainage  contractor  to  complete 
the  installation.  In  severe  cases,  an  area  may  require 
grid  drainage  or  a  combination  of  a  shallow  intercep- 
tor and  grid  tubing. 


The  filtered  drainage  tubing  being  installed  will  quickly  reclaim  this 
affected  area. 

Drainage  is  an  investment  that  usually  must  produce 
sufficiently  increased  returns  in  a  relatively  short  peri- 
od of  time  in  order  to  justify  the  expenditure.  However, 
with  many  of  these  small  problem  areas,  a  landowner 
is  often  willing  to  pay  a  higher  price  to  get  his  land  back 
into  production  and  prevent  further  damage.  Results 
from  the  drainage  projects  already  in  place  are  very  en- 
couraging. After  the  tubing  is  installed,  irrigation  water 
begins  leaching  the  salts  from  the  soil  into  the  drains. 
Most  areas  are  successfully  reclaimed  and  produce  a 
crop  in  the  first  growing  season  following  the  installa- 
tion of  the  drainage  works. 

For  more  information  please  contact  Mr.  Leigh 
Morrison,  Irrigation  Specialist,  Irrigation  Branch, 
Alberta  Agriculture,  Provincial  Building,  Medicine  Hat, 
Alberta,  T1A  4J6.  Telephone  (403)  529-3616.B 


HIGHWAY  SIGNAGE 

A  Few  Signs  In  Each  District  "'-^ad^a 
May  Go  A  Long  Way.  ^^^^  g  3  iq87 

One  cannot  travel  through  many  of  the  irrigated 
areas  of  the  United  States  without  realizing  he  or 
she  is  entering  an  irrigation  district.  They  adver- 
tise the  fact  by  posting  large  signs  on  their  numbered 
highways.  These  signs  often  show  district  boundaries, 
number  of  irrigated  acres  and  list  some  of  the  more 
specialty  crops  grown  in  their  area. 

As  you  move  along  through  the  district,  you  cannot  help 
but  take  notice  of  the  fact  that  signs  indicating  the 
name  of  each  major  canal  crossing  their  highways  are 
also  posted.  Here  in  Alberta,  the  only  district  having 
any  signage  on  canal  crossings  on  major  highways  is 
the  Eastern  Irrigation  District. 

With  the  many  thousands  of  tourists,  plus  our  large  ur- 
ban population  travelling  our  southern  highways 
throughout  the  year,  it  would  be  a  relatively  inexpen- 
sive way  of  letting  people  know  the  extent  of  irrigation 
in  Alberta.  It  helps  to  make  us  "Better  Informed 
Albertans".B 


1 

The  Eastern  Irrigation  District  has  installed  these  green  and  white 
signs  at  every  major  canal  crossing  a  numbered  highway. 
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MULTIPURPOSE  USE  OF 
WATER 

Agriculture  &  Recreation  Worl<ing  Togetlner. 

Twenty  years  ago  it  would  have  been  unheard  of  - 
an  agreennent  between  agriculture  and  wildlife  for 
the  multipurpose  use  of  water.  Today,  however,  it 
is  fast  becoming  the  norm  where  a  board  of  directors 
of  an  irrigation  district,  under  a  cooperative  agreement 
with  Alberta  Fish  &  Wildlife  and  Ducks  Unlimited, 
enters  into  an  arrangement  for  sharing  water. 

One  such  comprehensive  agreement  between  the  Bow 
River  Irrigation  District  and  Ducks  Unlimited  culminat- 
ed in  the  approval  of  a  contract  that  is  significant  to 
both  sides. 

The  BRID  gains  included  financial  assistance  for  de- 
velopment of  major  irrigation  projects  such  as  Prouty 
Lake,  Enchant  Drain  and  Lateral  A  Drain  Complex  (Vaux- 
hail),  and  many  other  small  projects  which  would  nor- 
mally be  funded  entirely  out  of  the  District's  own 
coffers.  In  addition,  they  received  an  outright  grant  of 
$900,000.00  for  purposes  the  Board  deems  proper.  This 
money  has  been  deposited  in  the  BRID's  Irrigation 
Works  Reserve  Fund,  and  the  annual  interest  earned 
will  be  used  to  help  offset  the  cost  of  operating  the 
BRID.  At  current  interest  rates,  this  is  providing  a 
revenue  to  the  district  of  approximately  $0.50  per  acre. 

In  return,  D.U.  achieved:  habitat  enhancement  rights 
and  secured  water  supplies  for  3440  ha  (8500  acres)  of 
wetlands  controlled  by  the  BRID,  rehabilitation  rights 
and  assured  water  supplies  from  irrigation  spill  for  14 
existing  D.U.  projects  totaling  750  ha  (1849  acres),  and 
the  prospect  of  securing  water  for  future  D.U.  projects. 
In  total,  D.U.  will  be  spending  in  excess  of  5  million  dol- 
lars with  most  of  the  money  going  to  "locals"  who  will 
construct  the  dikes,  ditches  and  other  water  related 
structures. 

The  Eastern  Irrigation  District  is  another  district  that 
supports  multipurpose  use  development  of  its  works, 
and  is  a  very  active  participant  in  plans  to  extend  and 
improve  upon  the  recreational  opportunities  that  irri- 
gation can  provide.  They  have  entered  into  62  multipur- 
pose projects  with  D.U.  alone.  The  large  Crawling  Valley 
Reservoir  Project  gladdened  the  hearts  of  irrigationists 
and  recreationists  alike  in  that  a  159,531  dam^  (129,380 
ac-ft)  irrigation  storage  reservoir  development  also  gave 
rise  to  additional  waterfowl  habitat  and  a  municipal 
park. 

Other  districts  likewise  have  seen  fit  to  have  other 
agencies  cooperate  in  joint  projects.  The  Western  Irri- 
gation District  has  enhanced  grazing  and  livestock 


watering  in  45  D.U.  assisted  projects.  The  Raymond  Ir- 
rigation District  has  participated  with  D.U.  in  7,  the  St. 
Mary  River  Irrigation  District  in  5,  and  one  each  for  the 
Lethbridge  Northern  and  Taber  Irrigation  Districts. 

Yet  another  unique  shared  irrigation  project  in  the  BRID 
is  the  "Lost  Lake  Water  Reuse  Project".  The  BRID  Board 
of  Directors,  recognizing  the  need  for  increased  water 
use  efficiencies,  agreed  to  implement  this  multipur- 
pose use  project.  Along  with  providing  water  for  more 
hectares  of  irrigated  farmland,  this  2  million  dollar 
water  reuse  project  will  enhance  wildlife  and  waterfowl 
habitat. 


At  the  official 
opening  of  the 
project, 


Alberta  Agriculture's  Deputy  Minister,  Ben  McEwen, 
had  this  to  say:  "This  project  is  witness  to  the  coexis- 
tence of  agriculture  and  wildlife.  It  is  an  innovative  ex- 
ample of  engineering  and  habitat  management.  I  am 
very  impressed  with  the  project  and  the  cooperation 
between  the  agencies  involved." 

McEwen  said  the  Lost  Lake  project  promotes  the  effec- 
tive use  of  both  water  and  land.  He  said  that  the  good 
use  of  our  primary  natural  resources  creates  opportu- 
nities for  development  of  secondary  resources  such  as 
recreation  and  industry. 


Photo:  B.  L.  Joynt 

D.U.  project  not  only  enhances  grazing  for  livestock  but  also  Canada 
geese. 
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The  deputy  minister  said  since  1969  about  500  nnillion 
provincial  dollars  have  been  spent  through  Agriculture 
and  Environment  programs  on  irrigation  rehabilitation 
and  expansion  projects.  "And  it  is  paying  off,  con- 
tributing not  only  to  the  economy  in  this  part  of  the 
country,  but  provincially  and  nationally.  I  am  very  sup- 
portive of  more  projects  such  as  Lost  Lake"  he  said. 

Farmers  are  traditionally  conservationists  by  nature, 
but  recognize  the  sport  hunting  industry  for  what  it  has 
grown  into  today  and  means  to  small  businesses  -  with 
its  estimated  value  of  over  $100  million  annually  for 
southern  Alberta  alone.  Sport  fishing  on  irrigation 
reservoirs  has  an  estimated  value  in  excess  of  $17  mil- 
lion annually.  What  this  translates  to  the  irrigation 
farmer  is  that  once  irrigation  water  has  done  its  work, 
others  may  wish  to  use  it,  and  are  willing  to  contribute 
financially  for  doing  so. 

Buddha's  profound  quotation  made  over  2500  years 
ago,  "Let  no  drop  of  water  reach  the  sea  without  first 
growing  a  grain  of  rice",  should  be  modified  for  us  in 
Alberta  to  read  "Let  no  drop  of  water  reach  the 
Saskatchewan  border  without  first  irrigating  a  crop  or 
being  utilized  by  another  natural  resource."B 


DUCKS  HAVE  BILLS  TO 
FILL,  FARMERS  HAVE 
BILLS  TO  PAY 

Of  upmost  importance  to  a  board  of  directors  of 
an  irrigation  district  has  been  the  question  of 
crop  damage  from  waterfowl.  New  wetlands  built 
in  conjunction  with  irrigation  rehabilitation  increase  the 
chance  of  a  crop  depredation  problem. 

It  doesn't  happen  every  year,  but  when  the  weather 
turns  sour  in  the  fall,  and  the  crops  are  still  out,  we  have 
all  heard  or  experienced  the  horror  stories  where  Mr. 
&  Mrs.  Mallard  descend  by  the  thousands  to  eat,  tram- 
ple, and  foul  Farmer  Brown's  swathed  grain. 

An  agreement  between  the  Bow  River  Irrigation  District 
and  Ducks  Unlimited  addresses  this  problem.  D.U.  pur- 
chased on  behalf  of  the  BRID:  200  propane  scare  can- 
nons at  a  cost  of  $200,000.00,  secured  land  for  97  ha 
(240  acres)  of  lure  crops,  and  constructed  four  bait  sta- 
tions. The  Provincial  Government,  through  the  Fish  & 
Wildlife  Division,  has  agreed  to  fund  the  operation  of 
the  feeding  stations  and  lure  crops  for  30  years. 


Bait  station  on  Lal<e  San  Diego  North  of  Enctiant. 

Does  the  program  work?  Duane  Radford,  Lethbridge 
Regional  Director  of  the  Fish  &  Wildlife  Division,  is  very 
happy  with  the  success  the  stations  have  experienced 
in  their  first  two  years  of  operation.  At  peak  migration 
times,  he  estimates  they  are  feeding  75,000  ducks  daily. 
Leo  Dube,  also  of  the  same  Division,  stated  "the  ducks 
clean  the  lure  crops  up  better  than  a  combine". 

The  bait  station  program  commences  generally  about 
the  time  swathing  of  grain  crops  in  the  surrounding 
area  commences.  Feeding  is  initiated  by  spreading  20 
-  30  bushels  on  the  feeding  pad  near  the  shoreline  with 
lines  of  feed  spread  towards  and  into  shallow  water. 
Very  important  to  the  success  of  the  station  is  that  the 
birds  are  not  left  without  food  (according  to  Dube  one 
bushel  of  barley  will  feed  about  125  ducks).  Local  farm 
ers  are  contracted  to  supply  the  grain  and  maintain  the 
operation  of  the  station.  When  80%  of  the  grain  har 
vest  is  complete  in  the  area,  the  bait  station  is  closed 

The  planting  and  raising  of  the  lure  crops  is,  again,  con 
tracted  to  local  farmers.  As  with  bait  stations  "No  Hun 
ting"  is  allowed  within  0.5  of  a  kilometre  of  the  crop 
The  lure  crop  area  is  protected  from  hunting  until  80% 
of  the  barley  and  wheat  crops  are  combined  in  the  area 

"The  bait  stations  and  lure  crops  do  work  as  evidenced 
by  only  two  crop  depredation  claims  in  1986",  says  BRID 
manager,  Jake  Friesen.  "It  wouldn't  be  fair  to  ask  the 
farmer  to  compromise  his  position  any  more  than  it  al- 
ready is  by  creating  new  marshlands  without  providing 
him  with  almost  complete  protection  from  further  in- 
come loss  by  ducks  and  geese."  With  district  boards, 
organizations  like  D.U.  and  government  working 
together  at  this  priority,  it  may  soon  be  realized. ■ 
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FALL  IRRIGATE  TO  LEACH 
SALTS  FROM  SOIL 

Fall  Irrigation  Will  Give  a  Crop 
a  Chance  Next  Spring. 

Irrigating  fields  wlien  tliere  is  no  crop  in  tine  ground 
may  not  seem  reasonable  at  first  glance,  but  the  fail 
season  is  an  ideal  time  for  irrigating  saline  land, 
says  an  Alberta  Agriculture  specialist. 

"Freeing  the  seedbed  and  underlying  soil  of  salts  now 
by  washing  these  salts  downward  will  improve  germi- 
nation and  subsequent  yields  next  year,"  says  Ron 
McMullin,  soil  and  water  specialist  with  the  Depart- 
ment in  Lethbridge. 

"Leaching  salts  further  down  in  the  soil  by  a  fall  irriga- 
tion can  be  a  management  tool  for  improving  yields  on 
both  subsurface-drained  land  and  undrained  land.  In 
areas  of  North  America  with  long  growing  seasons, 
leaching  is  done  in  the  spring  before  seeding.  But  be- 
cause Alberta's  shorter  growing  season  reduces  the  op- 
portunity for  a  pre-plant  irrigation,  fall  irrigation  is  a 
good  alternative." 

Soil  salts  tend  to  be  drawn  into  the  upper  part  of  the 
root  zone  by  crop  water  use  and  evaporation.  This 
process  is  much  like  the  movement  of  a  liquid  to  the 
top  of  a  wick  by  capillary  action. 

Crops  can  use  fairly  salty  groundwater  which  is  drawn 
up  into  the  root  zone,  but  when  the  salts  accumulate, 
soil  salinity  problems  develop,  says  McMullin.  This  salt 
accumulation  results  in  poor  germination,  death  of 
tillers  or  stunted  growth,  and  poor  yields.  To  increase 
germination  percentage  and  subsequent  yields,  the 
salts  must  be  moved  out  of  the  seedbed  and  prefera- 
bly out  of  the  root  zone. 

The  only  way  to  do  this  is  to  leach  the  salts  downward 
with  extra  water.  When  fall  rainfall  is  minimal,  that 
means  a  fall  irrigation  is  in  order. 

"The  farmer  who  has  seen  a  crop  die  out  of  a  salty 
patch  soon  after  irrigation,  knows  that  irrigating  salty 
land  can  be  a  challenge,"  says  McMullin.  "Usually  a 
shallow  water  table  is  found  under  the  saline  area  and 
irrigating  the  salty  spot  will  raise  the  water  table  sub- 
stantially. 

"The  crop  often  yellows  then  dies  out  in  this  water- 
logged situation  or  is  stunted  by  the  increased  salt  that 
the  summer  heat  sucks  to  the  surface.  In  the  fall  when 
no  crop  is  grown,  worries  are  fewer.  No  crop  will  die 
out  due  to  rising  water  tables  and  cooler  temperatures 
means  the  salts  will  not  be  pulled  back  up  by  wick  ac- 


White  spots  in  soil  indicate  high  salt  content.  Fall  irrigation  push- 
es these  salts  down  improving  crop  growth. 


tion.  The  closer  the  time  of  irrigation  to  freeze-up,  the 
less  salt  will  migrate  upward  before  spring." 

The  specialist  says  with  a  five  to  six  month  drain-out 
period  in  winter,  the  water  table  will  recede  in  most  sit- 
uations. Where  water  tables  will  not  recede  over  winter 
to  depths  greater  than  1.2  m,  subsurface  drainage  will 
be  necessary  for  any  significant  leaching  to  occur. 

As  a  rule,  a  given  depth  of  water  will  remove  60  to  80 
percent  of  the  salt  in  an  equivalent  depth  of  soil.  The 
sandier  the  land,  the  greater  the  salt  removal. 

For  example,  a  150  mm  fall  irrigation  will  leach  about 
80%  of  the  salts  out  of  the  top  150  mm  of  sandy  soil 
or  60%  of  the  salt  out  of  150  mm  of  silty-clay  soil.  A 
portion  of  the  salt  below  this  depth  will  also  be  pushed 
downward. 

"With  a  seedbed  low  in  salt,  crops  will  be  off  to  a  good 
start  before  salts  again  are  brought  to  the  surface,"  he 
says.  "Cereals,  which  are  particularly  sensitive  to  salts 
after  germination  and  through  the  fourth  leaf  stage,  can 
become  well  established  before  upward  salt  migration 
occurs." 

"Once  established,  most  crops  can  withstand  much 
higher  salt  levels.  Fall  irrigation  can  give  a  crop  that 
chance  next  spring." 

For  more  information  please  contact  Ron  McMullin, 
Soil  &  Water  Specialist,  Conservation  &  Development 
Branch,  Alberta  Agriculture,  Agriculture  Centre,  Leth- 
bridge, Alberta,  T1J  4C7.  Telephone  (403)  381-5154.B 
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MAG  METERING 

One  Step  Towards  Better 
Water  Management. 

How  much  "mileage"  are  you  getting  from  your  ir- 
rigation water?  Unless  you  can  accurately  deter- 
mine water  demands  and  usage  its  pretty  difficult 
to  say.  The  Bow  River  Irrigation  District  and  St.  Mary 
River  Irrigation  District,  in  conjunction  with  Neptune 
Meters  Ltd.,  have  taken  a  step  towards  improving  water 
management  for  their  closed  pipeline  systems. 

In  this  past  summer  the  BRID  installed  a  mag  meter 
into  their  Lateral  D-4-a  pipeline.  Since  a  source  of  elec- 
trical power  was  not  readily  available  to  this  remote 
site,  solar  power  provides  the  necessary  energy. 

The  SMRID,  in  turn,  has  installed  an  above  ground 
meter  in  a  300  mm  diameter  farm  delivery  pipe.  This  in- 
stallation receives  electrical  energy  from  Trans-alta  Util- 
ities Corporation.  The  meter  will  provide  district 
operating  staff  with  a  total  flow  figure  plus  the  rate  of 
flow. 


How  is  the  mag 
meter  installed? 


The  probe  of  the  Neptune  Mag  Meter  is  inserted  into 
the  pipeline  by  drilling  and  tapping.  There  is  no  need 
to  cut  the  pipe  or  install  bypass  valving.  An  added  ad- 
vantage of  this  type  of  meter  is  that  the  probe  only 
needs  to  be  installed  to  1/8th  of  the  diameter  of  the 
pipe.  This  reduces  the  chance  of  weeds  or  other  vege- 
tation from  getting  caught  and  entangling  around  the 
meter.  If  a  line  must  remain  in  operation  the  meter  can 
be  installed  while  in  service. 

The  meter  measures  the  volume  of  water  by  generating 
a  precise  magnetic  field.  As  the  liquid  moves  through 
the  field,  it  acts  like  a  generator  to  create  a  voltage 
which  corresponds  to  the  water  flow  velocity.  The  vol- 
tage is  picked  up  by  the  probe's  electrodes  and 
processed  by  a  solid  state  circuit  to  provide  output  sig- 
nals proportional  to  the  flow. 

There  are  basically  two  general  classes  of  flow  meas- 
uring devices  on  the  market  today.  Those  that  are 
designed  to  measure  flows  in  open  channels  such  as 
canals  and  those  meters  made  to  measure  water  flow 
in  pipelines.  The  new  mag  meter  will  measure  only  in 
pipelines  running  full. 


The  meter  has  no  moving  parts  to  wear  or  holes  to  plug.  thus,  main- 
tenance should  be  minimal. 

The  development  of  this  new  relatively  inexpensive  mag 
meter  will  more  than  contribute  to  the  efficient  deliv- 
ery and  use  of  irrigation  water.  Besides  the  benefits  to 
the  water  manager,  this  new  meter  will  also  assist  the 
scientific  community  in  crop-water  use  studies. 

For  more  information,  please  contact  Mr.  Steve  Topping, 
BRID  District  Engineer  at  telephone  (403)  654-2111,  Mr. 
Ron  Renwick,  SMRID  District  Engineer  at  telephone 
(403)  328-4401,  or  Mr.  Donn  Lovett  of  Neptune  Meters 
Ltd.  at  telephone  (403)  243-2434. ■ 


SMHID's  Crystal  Lal<e  Lateral  Pipeline.  Each  mag  meter  is  calibrated 
for  the  size  of  pipe  and  again  field  calibrated  to  match  flow  con- 
ditions. 
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REVISED  CHANNEL 
SYSTEMS  DESIGN 
MANUAL 

The  Project  Planning  Branch,  Resource  Planning 
Division,  Alberta  Agriculture  has  recently  (Septem- 
ber, 1987)  completed  a  review  and  update  of  the 
Channel  Systems  Design  Manual  originally  prepared 
in  1979.  This  update  was  necessary  to  accommodate 
the  on-farm  technological  changes  and  some  short- 
comings in  the  design  capacity  curve. 

The  first  most  significant  revisions  are  related  to  the 
allowable  rate  of  delivery  at  the  farm  gate,  which  has 
been  increased  from  3.96  x  10-4  m^/s  per  acre  to  4.33 
X  10-4  m^/s  per  acre  (0.014  to  0.0153  cfs  per  acre).  This 
resulted  in  raising  the  lower  portion  of  the  capacity 
curve  for  smaller  blocks.  The  upper  portion  of  this  ca- 
pacity curve,  the  increase  in  unit  demand  and  revised 
reduction  in  the  irrigation  factor  (combined  effect  of 
land  use  factor  and  rotation  factor)  had  a  compen- 
sating effect,  thus,  no  significant  change  in  this  por- 
tion of  the  curve  was  necessary. 
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The  second  revision  was  made  in  the  reduction  factor 
which  has  been  used  in  the  past  to  reflect  climatic 
differences.  In  the  future,  two  zones  will  apply.  One 
zone  with  a  reduction  factor  of  0.80  will  be  used  for  the 
foothills  and  the  far  northwestern  areas,  while  a  fac- 
tor of  1.0  (no  reduction)  will  apply  to  the  remainder  of 
Irrigation  Districts. 

The  third  revision  was  the  Manning's  coefficient  (n)  for 
concrete  channel  design.  The  new  "n"  value  of  0.016 
is  used  as  compared  to  0.014  (old  "n"  value)  to  gener- 
ate the  new  concrete  channel  design  tables. 

We  would  strongly  encourage  the  use  of  this  manual 
by  irrigation  district  staff  and  engineering  consultants 
alike,  in  order  to  continue  the  high  degree  of  uniformi- 
ty and  standard  practice  in  the  design  and  sizing  of  our 
irrigation  district  systems  in  Southern  Alberta.  This 
manual  supersedes  all  earlier  editions  on  Channel  Sys- 
tems Design  prepared  by  the  Project  Planning  Branch. 

Your  comments  or  suggestions  to  further  improve  this 
manual  will  be  greatly  appreciated. 
For  more  information  or  interpretation  of  this  manual, 
please  contact  Zafar  Iqbal,  P.  Eng.,  Project  Planning 
Branch,  Alberta  Agriculture,  Agriculture  Centre,  Leth- 
bridge,  Alberta,  T1J  4C7.  Telephone  (403)  381-5170.B 
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Designed  to  provide  the  operation  and 
management  personnel  of  Irrigation  Districts 
with  items  of  interest  in  their  line  of  work. 
Comments  are  welcome.  Please  contact 
Duncan  Lloyd,  editor,  at  Area  Code  (403) 
381-5164,  Lethbridge. 

Any  information  contained  in  this  bulletin 
regarding  commercial  products  may  not  be  used 
for  advertisement  or  promotional  purposes 
without  permission  from  Alberta  Agriculture  and 
is  not  to  be  construed  as  an  endorsement  of  any 
product  or  firm  by  Alberta  Agriculture. 

Published  quarterly  by  the  Evaluation  & 
Management  Section,  Project  Planning  Branch, 
Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta  T1J  4C7. 
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FALL  1987 


A.I.P.A.  ANNUAL  CONFERENCE 
NOVEMBER  16,  1987 
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The  1987  Annual  Conference  of  the  Alberta  Irrigation  Projects 
Association  will  be  held  on  Monday,  November  1  6,  1987  at  the  Lethbridge 
Lodge  Hotel.  Mr.  Cordon  Zobell  is  again  chairman  of  the  organizing 
committee  and  he  states  the  theme  for  this  year  is  "Operation  & 
Maintenance  of  Irrigation  Conveyance  Systems  in  Southern  Alberta". 
Zobell  says  the  keynote  speaker  is  Jerry  Schaak  from  the  U.S.  Bureau 
of  Reclamation.  He  has  had  25  years  of  working  with  irrigation 
operation  and  maintenance  programs.  Speakers  will  focus  on  such  topics 
as:  How  problems  are  identified,  reported  and  repaired,  maintenance 
versus  capital  works  -  where  does  one  yield  to  the  other,  use  of 
datalogger  recorders,  triploid  grass  carp  to  control  aquatics.  Noon 
Luncheon  Speaker  -  Bob  Bogle,  MLA  Taber/VVarner  and  Banquet  Speaker 
-  Senator  Sparrow. 

A  special  report  will  be  presented  by  representatives  from  Coopers 
&  Lybrand  and  CH2M  Hill  in  regard  to  their  independent  study  of  the 
Irrigation   Rehabilitation  S  Expansion  Program.     Zobell  states  "We  know 
that  the  millions  of  dollars  that  have  been  spent  on  rehabilitating  and 
upgrading   the   irrigation   storage  and  delivery  system  in  Alberta  is  of 
sound   economic   value.      It  will   be  of  interest  to   see  an  independent 
report  that  will  hopefully  confirm  what  we  have  known  for  years." 
If  you  haven't  received  a  registration  form  please  contact: 
Mrs.  Diane  Virostek,  Secretary-Treasurer 
Alberta  Irrigation  Projects  Association 
Box  140 
Vauxhall,  Alberta    TOK  2K0 
(403)  654-4150  (Tuesdays  only) 
(403)  739-3932  (Residence) 
Your  prompt  reply  would  be  appreciated,   as   Diane  states,  "They 
may  have  to  limit  the  number  of  persons  attending  to  approximately  275  ." 
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CANAL  ROTOVATION 

Will  Tillage  Control  Aquatic  Plant 
Populations? 

Have  you  seen  anyone  rototilling  the  bed  of  a  canal 
lately?  You  may  have  if  you  frequented  the  Taber 
or  Bow  River  Irrigation  Districts  this  past  fall.  No. 
they  are  not  going  to  plant  rice,  but  hope  to  decrease 
the  heavy  aquatic  plant  growth. 

The  theory  behind  this  experiment  by  the  Evaluation 
&  Management  Section  of  the  Project  Planning  Branch, 
in  conjunction  with  Dr.  Jack  Allan  of  Canada  Agricul- 
ture, is  to  see  if  detrimental  effects  can  be  imposed  on 
tubers  and  roots  of  various  aquatic  plants  by  expos- 
ing them  to  more  oxygen  and  severe  freezing  tempera- 
tures. Most  of  the  older  irrigation  supply  canals  in 
southern  Alberta  have  an  accumulation  of  decaying  or- 
ganic matter  and  silt  that  has  been  deposited  over  the 
many  years  of  use.  This  rich,  anaerobic  layer  extends 
from  the  surface  of  the  canal  bed  down  to  a  depth  of 
35-45  cm  and  offers  an  excellent  substrate  for  tubers 
of  Richardson  pondweed  (Potamogeton  richardsonii): 
Sago  pondweed  (R  pectinatus);  giant  pondweed  (R. 
vaginatus);  the  flat-stemmed  pondweed  (P.  zosterifor- 
mis);  the  narrow-leaved  water-plantain  (Alisma  gramine- 
um);  and  the  over-wintering  crowns  of  the  green  and 
northern  water  milfoil  (Myriophyllum  verticillatum  and 
M.  exalbescens).  These  are  the  seven  most  common 


Although  it  doesn't  look  it  now,  this  reach  of  canal  is  badly  infested 
with  aquatic  weeds. 
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problem  aquatic  weeds  in  our  irrigation  canals.  The 
canal  bed  is  saturated  with  water  and  seems  to  be  pro- 
tected from  freezing  and  desiccation  by  the  heavy  or- 
ganic mat  of  decaying  vegetation  from  the  previous 
summer's  vegetative  growth.  This  heavy  layer  of  decay- 
ing vegetation  also  creates  a  (very  strongly)  oxygen 
starved  (anaerobic)  mud  layer  that  may  be  involved  in 
the  dormancy  mechanism  of  the  underground  tubers. 

The  rotovation  experiment  was  designed  to  study  the 
effect  of  exposing  this  rich  organic  mud  layer  to  desic- 
cation and/or  freezing.  By  tilling  the  canal  bed,  the  or- 
ganic insulating  mat  was  disrupted  and  the  canal  bed 
hydrosoil  stirred  up  to  allow  for  fall  drying  and  subse- 
quent freezing  during  the  winter  months.  The  over- 
wintering tubers  and  crowns  should  be  disrupted  and 
moved  to  the  surface  for  exposure  to  the  sun  and  freez- 
ing air.  And  lastly,  the  anaerobic  conditions  in  the 
hydrosoil  to  the  depth  of  20-30  cm  will  be  disrupted  and 
oxygen  introduced  to  the  exposed  tubers  and  crowns. 

A  total  of  five  test  sections  were  tilled.  The  tillage  was 
done  by  using  garden  tillers  with  both  spike  and  flat 
blade  attachments.  Tillage  depths  varied  between  150 
mm  and  300  mm  and  each  plot  averaged  approximate- 
ly 20  m  in  length.  Frost  tubes  were  also  installed  with 
one  installed  in  the  tilled  area  and  one  in  the  control 
section. 

Three  problems  encountered  when  tilling  the  canal 
beds  were:  large  rocks,  ponded  water,  or  soft  and  mud- 
dy conditions.  Even  though  the  water  had  been  turned 
out  of  the  St.  Mary  River  Irrigation  District  Main  Canal 
for  almost  a  month,  too  much  water  remained  ponded 
to  do  any  experimental  tilling.  A  hydraulic  tiller  on  a 
boomtruck  would  solve  the  soft  bed  problem  and  al- 
low tilling  in  shallow  water. 

It  is  hoped  that  the  disruption  of  the  insulating  organ- 
ic mat;  the  exposure  of  tubers  and  crowns  to  sun  (desic- 
cation) and  freezing  air  temperatures;  and  the 
oxygenation  of  the  canal  hydrosoil  will  all  contribute 
to  the  winter  killing  of  rooted  aquatic  weeds  that  re- 
produce by  over-wintering  tubers,  crowns  and  dormant 
apical  buds.  Preliminary  results  from  this  experiment 
will  be  published  in  the  Water  Hauler's  Bulletin  in  late 
1988.  ■ 


FLAX-STRAW  & 
ROCK  DROPS 

Using  Nature's  Own  Material  to 
IHarness  IHer 

In  1980  the  Bow  River  Irrigation  District,  in  conjunc- 
tion with  UMA  Engineering  Ltd.,  began  experiment- 
ing with  rocks  and  flax-straw  to  see  if  they  could 
come  up  with  a  design  for  a  low  cost  drop  structure. 
This  type  of  structure  was  not  proposed  for  use  in  chan- 
nels continuously  running  water  but  more  for  periodic 
drainage  works.  Of  immediate  concern  at  the  time  were 
Drains  #64  &  81.  These  channels  were  eroding  badly 
and  had  steep  sides  causing  cattlemen  concern  for 
their  cattle  that  must  cross  and  water  in  the  drains. 

The  proposed  rehabilitation  was  submitted  to  Irrigation 
Council  and  approved  in  May  of  1980.  However,  Coun- 
cil noted  that  although  they  had  approved  the  use  of 
these  types  of  structures,  the  project  was  experimen- 
tal in  nature  and  that  follow-up  inspections  and  evalu- 
ations were  to  be  made. 

Jack  Ganesh,  R  Eng.,  Section  Head  of  Evaluation  & 
Management  in  Alberta  Agriculture,  is  monitoring  the 
sites  on  a  yearly  basis  since  their  construction  in 
1982-83.  He  files  this  report  prepared  after  his  1987  fall 
inspection  and  has  included  some  background  for  our 
readers. 

"The  flax-straw  drops  installed  in  the  drain  were  con- 
structed as  follows:  Flax-straw  bales  were  stacked  in 
a  manner  to  form  a  chute  with  a  depressed  bowl  for 
a  stilling  basin.  Over  the  bales,  black  poly  filter  x  was 
laid  (poly  filter  x  is  a  perforated  polyethylene  mem- 
brane). The  poly  filter  x  and  flax-straw  bales  were  held 
in  place  with  welded  wire  mesh  and  one  metre  long 
steel  pins  driven  in  the  ground  between  bales.  Some- 
time after  the  original  construction,  large  rocks  (100 
mm  to  600  mm)  were  placed  on  top  of  the  wire. 

In  my  1987  inspection,  with  representatives  from  both 
the  District  and  UMA  we  found  that  all  the  flax-straw 
had  rotted  away  and  vanished.  The  filter  x,  steel  pins, 
wire  mesh  and  rocks  were  still  in  place.  A  luxuriant 
growth  of  grass  was  present  where  once  the  straw  had 
been.  The  membrane  filter  and  the  rocks  have  con- 
tinued to  provide  protection  to  the  earth  below.  The  ero- 
sion will  remain  in  check  as  long  as  the  poly  filter  is 
present  to  stop  the  soil  from  washing  out. 

Originally  five  rock  drops  were  installed  in  1982  in  Drain 
64  Hays.  Of  these,  two  were  vertical  drops,  made  by 
containing  rocks  in  a  vertical  shape  by  use  of  steel 
posts  and  welded  wire  mesh.  These  two  vertical  drops 
kept  on  washing  out  the  earth  at  the  abutments  until 
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Erosion  occurring  prior  to  installation  of  ttie  rock  drops. 

the  shape  of  the  drops  were  changed.  The  vertical  "sill" 
was  depressed  in  the  centre  to  allow  all  the  flow  to  go 
down  the  centre.  With  the  water  not  reaching  the  abut- 
ments now,  it  has  not  washed  them  out.  The  chute 
drops  have  worked  very  well. 

After  the  first  two  years  all  five  structures  started  to 
show  a  buildup  of  silt  upstream.  However,  they  were 
too  far  apart  to  allow  for  a  more  uniform  distribution 
of  this  material.  The  District  then  installed  four  more 
intermediate  chute  shaped  rock  drops. 


Rock  drop  in  Drain  64  Hays  has  stopped  erosion  -  excellent  regrowth 
of  vegetation  occurring. 


Our  1987  inspection  revealed  that  all  nine  structures 
are  functioning  well  and  that  a  considerable  buildup 
of  silt  has  occurred.  Vegetation  is  starting  to  grow  back. 
This  is  a  complete  reversal  of  the  process  that  was  oc- 
curring in  the  coulee  prior  to  the  installation  of  the  rock 
drops." 

Ganesh  says  he  expects  the  rock  drops  to  hold  up  fjut 
has  some  reservations  about  the  remaining  poly  filter 
X  material  in  the  flax-straw  structures  if  additional  rock 
is  not  imported  and  placed  soon. 

If  these  lower  cost  structures  will  continue  to  perform 
efficiently  with  little  maintenance,  after  all.  isn't  this 
what  leading-edge  irrigation  technology  is  all  about. 

For  more  information  please  contact  Mr.  Jack  Ganesh. 
P.  Eng.,  Project  Planning  Branch,  Alberta  Agriculture. 
Agriculture  Centre,  Lethbridge,  Alberta.  T1J  4C7.  Tele- 
phone (403)  381-5164. ■ 


KARMEX  UPDATE 


The  1986  winter  edition  of  the  Water  Hauler's  Bulle- 
tin, reported  on  the  use  of  Karmex  in  an  experi- 
mental trial  section  of  the  SMRID  Main  Canal.  It 
was  hoped  Karmex,  a  soil  sterilant,  would  control 
aquatic  plants  such  as  Richardson  Pondweed 
(Potamogeton  richardsonii).  Sago  Pondweed  (Polamo- 
geton  pectinatus)  and  Giant  Pondweed  (Potamogeton 
vaginatus)  for  up  to  three  years.  However,  upon  inspec- 
tion after  the  water  was  turned  out  for  the  1987  season, 
little  or  no  positive  results  could  be  seen.  In  fact,  the 
aquatic  weed  infestations,  which  were  only  found  in  the 
first  3  or  4  kilometres  downstream  of  Stafford  Reser- 
voir, have  now  become  established  in  the  canal  as  far 
as  the  Horsefly  Check,  a  distance  of  40  plus  kilometres. 

Why  didn't  this  very  effective  chemical  work?  In  order 
for  Karmex  to  become  effective,  the  chemical  must  be- 
come fixed  in  the  soil.  For  reasons  unknown,  this  did 
not  happen.  Maybe  the  heavy  snowfall  in  November, 
right  after  the  chemical  was  applied  and  the  resulting 
melt  from  the  warm  weather  in  November  through 
March,  kept  the  chemical  in  suspension.  Other  possi- 
bilities are:  the  SMRID  could  not  drain  the  weed  infest- 
ed reach  of  canal  completely  or  the  dead  and  decaying 
plant  biomass  may  have  prevented  the  chemical  spray 
from  binding  in  the  soil.  In  any  case,  success  was  very 
very  minimal  at  best.  No  further  tests  using  Karmex  are 
planned  in  this  canal. ■ 
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CAP  IT  —  BURY  IT  — 
FORGET  IT 

New  Method  of  Providing  Catiiodic 
Protection  to  Buried  Steel  Fittings. 

Of  upmost  interest  to  an  irrigation  district  is  the 
protection  of  tlieir  buried  steel  fittings  from  cor- 
rosion. The  most  obvious  economic  contribution 
to  good  maintenance  is  to  keep  all  susceptible  fittings 
fully  protected. 

A  new  unique  method  of  providing  protection  (Protec- 
to  Caps)  was  recently  evaluated  by  the  Department  of 
Chemical  Engineering  &  Applied  Chemistry  at  the 
University  of  Toronto.  What  are  Protecto  Caps?  Protec- 
to  Caps  are  zinc  alloy  nut-like  anodes  which  are 
wrenched  on  the  threaded  ends  of  the  external  bolts 
of  the  fitting.  By  firmly  attaching  Protecto  Caps,  studies 
showed  the  nuts,  bolts  and  the  adjacent  flanges  of  the 
buried  fittings  were  assured  long  term  protection  from 
galvanic  corrosion. 

What  degree  of  protection  from  corrosion  do  these  Pro- 
tecto Caps  provide?  The  answer  to  this  question  de- 
pends on  several  factors.  Number  one  being  soil 
resistivity.  Some  soils  are  much  more  corrosive  than 
others,  therefore,  the  degree  of  protection  provided  by 
the  zinc  anode  caps  varies  accordingly.  Second,  the 
size  of  the  fitting  being  protected  is  a  factor.  For  ex- 
ample, a  large  fitting  with  only  2  caps  on  it  would  only 
be  protected  for  a  short  period  of  time  as  the  anode 
cap  would  be  destroyed  by  galvanic  action  quite  quick- 
ly. Although  increasing  the  number  of  zinc  caps  placed 
on  a  fitting  would  not  necessarily  increase  the  degree 
of  protection  conferred  to  the  steel,  increasing  the  num- 
ber of  caps  does  greatly  increase  the  length  of  time  it 
is  protected.  Third,  the  coating  of  the  fitting  itself  is 


Protecto  Caps  attached  to  fitting. 


also  a  factor  in  determining  whether  additional  corro- 
sion protection  is  required  and  how  much.  If  the  fitting 
is  initially  galvanized  or  epoxy  coated  then  maybe  only 
the  nuts  and  bolts  are  subjected  to  corrosion  and  need 
protection.  Very  often  the  bolts  holding  the  fittings  to- 
gether are  the  first  to  fail  and,  in  this  case,  the  Protec- 
to Caps  would  assure  long  term  protection  against 
corrosion. 

Tests  and  information  resulting  from  research  done  by 
the  International  Lead/Zinc  Institute  show  the  life  ex- 
pectancy of  90  gram  Protecto  Caps  installed  on  a  bu- 
ried 150  mm  ductile  iron  90°  bend  with  average  coating 
can  be  determined  as  follows: 


Soil  Resistivity 

2  Caps 

6  Caps 

12  Caps 

(Ohm-Cm) 

(years) 

(years) 

(years) 

1000  (corrosive) 

5 

20 

35 

2000 

7 

30 

50 

3000 

10 

40 

65 

4000 

12 

55 

90 

5000 

16 

70 

110 

6000 

20 

85 

140 

7000  (passive) 

25 

95 

165 

From  the  above  statistics  it  is  noted  that  even  in  the 
most  corrosive  soils,  protection  can  be  significantly 
prolonged  just  by  adding  more  anodes  to  the  buried 
fittings. 


Protecto  Caps  may  also  be  used  on  fittings  that  are 
submerged  in  a  corrosive  environment  such  as  water 
with  a  high  salt  content.  All  of  the  tests,  by  the  Univer- 
sity of  Toronto,  were  done  by  immersing  the  fittings  in 
a  salt  solution  for  up  to  1100  hours.  It  was  shown  that 
the  zinc  anode  caps  conferred  excellent  cathodic  pro- 
tection to  iron  mechanical  joint  fittings  and  gland  ring 
assemblies. 

What  about  costs  and  sizes  available?  Protecto  Caps 
are  available  in  sizes  ranging  from  11  mm  to  19  mm  in 
the  90  gram  weight  and  23  mm  to  26  mm  in  weights  up 
to  400  grams.  Approximate  cost  for  the  90  gram  anode 
is  $2.00  each  and  a  similar  size  in  a  180  gram  weight 
is  $2.50  each.  Cost  will  vary  according  to  size  and 
weight  requested. 

Even  the  most  stable  coating  system  for  fittings  will 
suffer  some  deterioration  with  time.  This  should,  from 
the  standpoint  of  economics  and  maintenance,  be 
considered,  and  maybe  a  number  of  Protecto  Caps  be 
installed  as  cheap  insurance. 

For  further  information  please  contact  Mr.  Grant 
Hunter,  1708  -  31  Street  S.W.,  Calgary,  Alberta,  T3C  INI. 
Business  telephone  (403)  240-2100  or  residence  tele- 
phone (403)  246-4341.  ■ 
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COMPUTERS  AS  A  TOOL 
IN  THE  MANAGEMENT  OF 
AGRICULTURAL  LAND 
DATA 

A  Decentralized  Systems  Approach 


In  October  1984,  the  Planning  and  Development  Sec- 
tor of  Alberta  Agriculture  initiated  a  connprehensive 
review  of  computer  system  functional  requirements 
with  a  mandate  to  assess  current  needs  and  methods 
of  addressing  those  needs.  The  Agricultural  Land  In- 
formation System  (AgLIS)  concept  was  developed  with 
the  primary  objective  of  providing  a  common  method 
of  handling  agricultural  land  data  for  the  Sector.  Six 
functional  requirements  were  identified:  Planimetric 
and  Thematic  Mapping,  Engineering  Design  and  Draft- 
ing, Data  Analysis  and  Modelling,  Presentation  Graph- 
ics, Project  Management,  and  Database  Management. 

A  formal  implementation  plan  for  AgLIS  was  prepared 
(October  1985  to  January  1986)  using  a  phased  decen- 
tralized system  approach.  The  objective  of  Phase  I 
(April  1986  to  March  1987)  was  to  put  in  place  two  pri- 
mary systems  for  the  support  of  the  planimetric  and 
thematic  mapping  and  the  engineering  design  and 
drafting  functions  within  the  Sector.  One  system  is  lo- 
cated at  the  Alberta  Agriculture  headquarters  building 
in  Edmonton,  and  the  other  system  is  located  at  the 
Planning  and  Development  Sector  offices  at  the 
Agriculture  Centre  in  Lethbridge. 

Each  primary  system  consists  of  an  IBM  PC/AT  with  one 
1.2Mb  floppy  disk  drive,  one  30Mb  hard  disk  drive,  and 
one  70Mb  hard  disk  drive.  Peripherals  include  a  Cal- 
comp  1043  GT  8  pen  drum  D/E  size  plotter,  a  Calcomp 
9100  digitizing  table  (with  36"  x  48"  active  area),  and 
a  CIPHER  Series  9000  Magnetic  Tape  Subsystem.  Soft- 
ware includes  the  GeoBased  Systems  STRINGS(TM) 
Geographic  Decision  Support  System  (for  planimetric 
and  thematic  mapping)  and  AutoCAD  (for  engineering 
design  and  drafting)  from  AutoDesk  Inc. 

Typical  thematic  and  planimetric  mapping  applications 
include  thematic  inventories  (e.g.  Saline/Wetland),  Level 
II  Land  Classification  Reports,  and  3D  Modelling  (e.g. 
contours).  Multi-township  thematic  map  production 
that  typically  took  up  to  3  months  to  complete  in  a  man- 
ual environment  has  been  completed  in  approximate- 
ly 3  weeks  using  the  GeoBased  Systems  STRINGS(TM) 


AgLIS  Computer  System  m  Lethbndge. 


software.  Typical  engineering  design  and  drafting  ap- 
plications include  profiles/cross-sections  and  ortho- 
graphic drawings. 

The  objective  of  Phase  II  (April  1987  to  March  1988)  was 
to  place  secondary  systems  in  Irrigation  Branch  offices 
(Brooks,  Medicine  Hat,  and  Taber)  and  the  central  data 
processing  work  area  in  the  local  Sector  office  to  sup- 
port all  AgLIS  functional  requirements. 

Each  secondary  system  consists  of  an  IBM  PC/AT  with 
a  1.2Mb  floppy  disk  drive  and  a  30MB  hard  disk  drive. 
Peripherals  include  a  HP7475A  6  pen  A/B  size  plotter 
and  a  KURTA  digitizing  tablet  (with  11"  x  12"  active 
area).  Software  includes  AutoCAD  (to  support  engineer- 
ing design  and  drafting),  Freelance  Plus  (to  support 
presentation  graphics),  LOTUS  123  (to  support  data 
analysis  and  modelling),  and  Knowledgeman  (to  sup- 
port database  management). 

The  decentralized  systems  approach  has  provided  an 
effective  solution  for  the  management  of  agricultural 
land  data.  Problems  with  this  approach  do  exist,  but 
the  benefits  outweigh  the  problems. 

For  further  information,  contact  Mr.  Pat  Mcllhargey,  In- 
formation Systems  Analyst,  Project  Planning  Branch, 
Alberta  Agriculture,  Agriculture  Centre,  Lethbridge,  Al- 
berta, T1J  4C7.  Telephone  (403)  381-5170. ■ 
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MOISTURE  RETENTION 
TESTS  IN  SANDY  SOILS 

Field  Method  Proves  The  Best. 


Sandy  soils  in  soutliern  Alberta  are  considered  less 
suitable  for  irrigation  development  than  finer  tex- 
tured soils  due  to  limited  available  moisture  stor- 
age capacity,  low  levels  of  natural  fertility  and  suscep- 
tibility to  wind  erosion.  Existing  land  classification 
standards  in  Alberta  specify  that  soils  having  an  avail- 
able moisture  storage  capacity  of  less  than  80  mm  per 
metre  are  severely  limited  for  irrigation  development. 

A  combination  of  field  and  laboratory  procedures  was 
used  to  study  the  moisture  retention  characteristics  of 
four  coarse-textured  soil  series  which  occur  extensively 
in  southern  Alberta.  The  implications  of  these  findings 
on  existing  land  classification  standards  for  irrigation 
suitability  in  Alberta  were  also  addressed. 

In  situ  field  capacity  moisture  content  (FC)  was  found 
to  be  substantially  higher  in  these  sandy  soils  than  es- 
timates based  on  conventional  laboratory  methods. 
Results  compare  favourably  to  similar  tests  conduct- 
ed on  coarse-textured  soils  in  North  Dakota  and  con- 
firm the  need  to  use  laboratory-based  estimates  of  field 
capacity  with  extreme  caution.  Laboratory  estimates 
of  the  permanent  wilting  point  (WP),  on  the  other  hand, 
are  generally  considered  more  reliable  since  very  little 
change  in  soil  water  content  occurs  at  higher  tension 


ANTELOPE  BINGVILLE  CARMANGAY  METISKO 

SOIL  SERIES 

Comparison  of  methods  for  estimating  plant  available  moisture  in 
coarse-textured  soils. 


values.  Plant  available  water  content  was  consistently 
underestimated  when  laboratory  estimates  of  field  ca- 
pacity moisture  content  were  considered. 

Plant  available  moisture  retention  capacity  was  found 
to  be  adequate  for  irrigation  development  in  all  four 
soils,  including  soils  classified  as  Orthic  Regosols  de- 
veloped on  dune  sand  (Antelope  soils).  Detailed  frac- 
tionation of  the  sand  fraction,  however,  revealed  that 
the  sand  within  most  of  the  soils  consisted  of  medium 
to  very  fine  sand,  the  particle  sizes  most  susceptible 
to  wind  erosion. 

A  conservative  approach  to  expanded  irrigation  de- 
velopment of  extremely  sandy  soils  is  recommended 
to  prevent  depletion  of  these  particularly  vulnerable 
resources.  Modification  of  existing  land  classification 
standards  is  presently  not  warranted,  however,  a  con- 
ditional land  class  might  be  considered  provided  irrigat- 
ed land  use  could  be  restricted  to  perennial  forages  or 
pasture.  Management  practices  must  also  be  adopted 
to  minimize  further  deterioration  of  moderately  sandy 
soils  currently  being  irrigated  and  to  avoid  canal  main- 
tenance problems  periodically  experienced  by  some 
irrigation  districts. 


Taber's  Northeast  Fincastle  Lateral  -  sandy  soil  blown  in  from 
southern  Alberta's  strong  westerly  winds. 


For  more  information  please  contact  Mr.  Rod  Bennett, 
Research  Section,  Land  Classification  Branch,  Alber- 
ta Agriculture,  Agriculture  Centre,  Lethbridge,  Alberta, 
T1J  4C7.  Telephone  (403)  381-5174.H 
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SALINITY  MAPS  OF 
IRRIGATION  DISTRICTS 
UNDERWAY 


How  much  saline/waterlogged  land  is  there  within 
Alberta's  irrigation  districts?  Where  is  it?  How 
severe  is  it?  And  how  does  it  compare  to  salinity 
on  adjacent  drylands? 

Alberta's  irrigation  districts  have  been  systematically 
mapped  for  salinity  and  waterlogging  since  the  early 
1980's,  using  conventional  air  photography.  The  results 
have  not  been  widely  distributed,  however.  Now,  in  or- 
der to  publicize  this  much-needed  information,  the  Ir- 
rigation and  Resource  Management  Division  of  Alberta 
Agriculture  is  producing  a  series  of  maps. 

Affected  area  information  has  been  collected  under  two 
separate  terms  of  reference.  Some  of  the  districts  [East- 
ern Irrigation  District  (EID),  Magrath  Irrigation  District 
(MID),  Raymond  Irrigation  District  (RID),  and  Western 
Irrigation  District  (WID)]  were  mapped  under  level  III  soil 
irrigability  guidelines  and  included  soil  testing  for  verifi- 
cation. Saline/Wetland  (S/W)  maps  at  1:20,000  scale 
were  produced  from  this  information.  The  remaining 
districts  were  mapped  by  PFRA  using  visual  mapping 
only,  without  soil  sample  verification.  These  maps  were 
also  produced  at  1:20,000  scale  though  the  information 
is  less  accurate.  Both  types  of  maps  document  moder- 
ate and  severe  levels  of  salinity/waterlogging. 

To  date,  efforts  have  concentrated  on  reducing  the  origi- 
nal 1:20,000  mapping  information  to  1:50,000  or 
1:100,000  scale..This  has  involved  manual  reduction  and 
hand-drafting  in  a  pilot  project  within  the  EID,  and  a 
pilot  computer  project  within  the  MID  and  RID. 

A  key  question  is  how  the  extent  and  location  of  affect- 
ed lands  under  irrigation  compares  with  that  of  adja- 
cent dryland.  Final  maps  will  show  those  quarters 
assessed  for  irrigation  and  those  that  are  not  irrigat- 
ed. Affected  lands  mapped  in  both  areas  will  be  tabu- 
lated separately. 

Given  the  mapping  period  involved  (1980-present), 
differences  may  exist  between  map  representation  and 
current  conditions.  These  affected  area  maps  will  pro- 
vide a  valuable  reference  point,  however,  and  should 
assist  in  evaluating  and  updating  changes  in  salinity 
over  time.  This  includes  documenting  the  general  im- 
provement in  salinity  often  associated  with  improved 
irrigation  management  and  canal  rehabilitation. 


Mapping  procedure  and  pilot  project  areas  witfiin  the  irrigation  dis- 
tricts of  Alberta. 

Before  a  map  is  sent  to  print,  irrigation  districts  are  be- 
ing given  the  opportunity  to  review  the  manuscript.  The 
primary  intent  of  this  project  is  to  produce  maps  that 
will  be  a  resource  to  the  district,  but  may  be  of  value 
to  other  land-use  interests  as  well.  In  the  EID.  for  ex- 
ample, wildlife  habitat  is  an  important  resource. 

Preliminary  tabulations  of  affected  area  are  available 
for  three  districts  -  EID,  RID  and  MID.  Indications  are 
that  from  14-26%  of  irrigated  lands  are  affected  by 
salinity/waterlogging.  From  2-17%  of  adjacent  drylands 
are  similarly  affected.  Within  the  EID,  for  example,  20% 
of  irrigated  lands  are  affected.  Adjacent  drylands  are 
about  10%  saline.  This  high  incidence  of  adjacent 
dryland  salinity  suggests  that  much  of  the  salinity  with- 
in the  district  may  be  "natural"  or  associated  with  cul- 
tivation practices. 

Overall  mapping  plans  include  the  completion  of  final 
manuscripts  for  all  districts  by  the  summer  of  1988.  In- 
dividual district  maps  will  be  printed  and  released  as 
resources  permit. 

Further  information  on  this  project  can  be  obtained  by 
contacting  either  Brook  Marker  (381-5516),  Frank  Hecker 
(381-5174),  or  Art  Potvin  (381-5170). ■ 
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UPDATE:  AQUA  LINER 


After  two  irrigation  seasons,  tlie  Bow  River  Irriga- 
tion District  is  liappy  with  the  perfornnance  of 
Aqua  Liner  in  their  640  lineal  metre  trial  section. 
As  readers  may  recall,  the  flexible  surrogate  liner  was 
rolled  out  on  the  inside  of  a  badly  cracked  unreinforced 
concrete  lined  channel.  Once  in  place,  the  liner  was 
fastened  to  the  top  of  the  existing  concrete  by  means 
of  galvanized  metal  strips  and  Hiiti  fasteners  every  150 
mm.  The  liner  was  anchored  transversely  at  the  start 
of  every  roll  by  the  same  methods. 

The  District  had  planned  to  install  flapper  valves,  to  re- 
lieve any  hydraulic  pressures  that  may  develop  between 
the  two  liners.  However,  none  occurred  and  it  is  now 
apparent  that  the  sun's  rays  have  heated  the  bitumen 
compound  sufficiently  to  bond  the  bituminous  ge- 
omembrane  to  the  old  concrete  liner. 

Mr.  Jake  Friesen,  Manager,  reports  that  the  liner  is  hold- 
ing up  very  well  and  has  needed  little  attention.  If  a  re- 
pair is  required,  district  personnel  simply  bond  a  patch 
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2  X  8's  laid  across  lateral  to  allow  side  roll  sprinkler  to  cross. 

on  by  heating  both  surfaces  with  an  open  flame  torch. 
Friesen  says  he  would  like  to  install  more  if  the  origi- 
nal $18.00  per  square  metre  price  tag  was  to  drop  sub- 
stantially. 

In  conversation  with  Mr.  Leo  Boychuk  of  Aqua  Liners 
(Canada)  Ltd.,  he  stated  that  "the  price  per  square 
metre  installed  has  dropped  to  $14.00  per  square  metre. 
This  has  come  about  because  of  us  being  able  to  get 
more  efficient  in  container  shipping  methods  from 
Holland."H 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and 
management  personnel  of  Irrigation  Districts 
with  items  of  interest  in  their  line  of  work. 
Comments  are  welcome.  Please  contact 
Duncan  Lloyd,  editor,  at  Area  Code  (403) 
381-5164,  Lethbridge. 

Any  information  contained  in  this  bulletin 
regarding  commercial  products  may  not  be  used 
for  advertisement  or  promotional  purposes 
without  permission  from  Alberta  Agriculture  and 
is  not  to  be  construed  as  an  endorsement  of  any 
product  or  firm  by  Alberta  Agriculture. 

Published  quarterly  by  the  Evaluation  & 
Management  Section,  Project  Planning  Branch, 
Resource  Planning  Division,  Alberta  Agriculture, 
Agriculture  Center,  Lethbridge,  Alberta  T1J  4C7. 


/diberra 

AGRICULTURE 


the 


WATER  HAULER'S  RULLETIN 


WINTER  1988 


FEB  1988 


IRRIGATION  INTO  THE  1  990's 


January  25  &  26,  1988 


Lethbridge,  Alberta 


A  two  day  conference  on  irrigated  agriculture  sponsored  by  Alberta 
Agriculture  and  the  County  of  Lethbridge  Agricultural  Service  Board  will 
be  held  at  the  Lethbridge  Lodge  Hotel  January  25  &  26,  1  988. 
Conference  programs  are  now  available  at  various  Alberta  Agriculture 
District  Offices  and  irrigation  Branch  Offices.  Cost  for  the  conference 
is  $45.00  which  includes  conference  proceedings,  lunch  and  a  banquet  on 
Monday  night  (January  25). 

The  conference  will  cover  the  following  areas  of  irrigated 
agriculture:  Forage  Seed  Potential  and  Management,  Irrigated  Pasture, 
New  Irrigated  Crop  Varieties,  Scheduling  Crop  Rotations,  Alternative 
Crops  and  Their  Future,  System  Modifications,  Pumps  and  Power  Units, 
Pump  Testing,  and  the  Effects  of  District  Improvements  to  On-farm 
Irrigation  Systems.  Other  topics  to  be  discussed  are  Negotiating 
Strategies,  the  Role  of  Irrigation  Council,  Benefits  of  Cooperative  Water 
Development,  Climatic  Cycles  and  Risk  Factors,  and  Irrigation  Economics. 

Keynote  speakers  at  the  conference  will  include  Mr.  Peter  C. 
Melnychuk,  Assistant  Deputy  Minister,  Alberta  Environment,  who  will  be 
speaking  on  the  Influence  of  the  Oldman  River  Dam  on  the  South 
Saskatchewan  River  Basin.  Mr.  Dick  Ericksen,  Manager  of  the  East 
Columbia  Basin  Irrigation  District  will  be  speaking  on  the 
Interdisciplinary  Planning  for  the  Columbia  Basin.  Our  last  speaker, 
Mr.  Laurie  Tollefson,  Manager  of  the  Saskatchewan  Irrigation 
Development  Centre  will  be  speaking  about  the  centre. 

For  further  information  contact: 


Dave  Monaghan 
Bob  Riewe 


381-5136 


381-5141 


Mike  Clawson 


381-5237 


Lloyd  Mealy 


654-2161 
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CORRUGATED  METAL  PIPE 
DURABILITY  STUDY 

25  Year  Expectancy  Confirmed. 

Corrugated  Metal  Pipe  (CMP)  is  one  of  the  most 
widely  used  construction  materials  in  southern 
Alberta's  irrigation  districts.  Many  durability 
studies  have  been  done  in  various  parts  of  North  Ameri- 
ca by  transportation  agencies,  but  no  one  has  ever 
studied  the  durability  of  CMP  in  an  irrigation  environ- 
ment. This  task  has  recently  been  completed  by  the 
Research,  Planning  &  Monitoring  Section  of  the 
Irrigation  Branch  of  Alberta  Agriculture  in  Lethbridge. 

In  the  course  of  the  study,  over  200  different  CMP 
structures  v\/ith  verifiable  installation  dates  vi/ere  exa- 
mined in  eight  irrigation  districts.  Tests  done  at  each 
site  included:  soil  and  water  resistivity,  soil  and  water 
pH,  and  soil  to  pipe  electropotential.  The  soil  to  pipe 
potential  measurement  is  a  valuable  tool  in  estimating 
the  condition  of  the  culvert  exterior.  The  potential  be- 
tween the  culvert  and  soil  (measured  in  millivolts), 
drops  as  the  zinc  coating  on  the  culvert  is  corroded 
away  and  only  bare  steel  remains.  Therefore,  the  poten- 
tial coupled  with  the  internal  appearance  of  the  culvert 
helped  the  inspector  give  the  pipe  a  rating  based  on 
its  estimated  functional  life  remaining.  With  the  func- 
tional life  remaining,  expressed  as  a  percentile,  and  the 
actual  age  of  the  culvert,  an  estimated  life  expectancy 
was  derived. 


On  site  tests  included  soil  and  water  resistivity,  soil  and  water  pH. 
and  soil  to  pipe  electropotential. 
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Previous  studies  by  several  transportation  agencies 
had  suggested  that  soil  resistivity  and  pH  influenced 
culvert  life.  To  test  this  hypothesis  and  its  applicabili- 
ty in  southern  Alberta,  soil  and  water  resistivity  and  pH 
values  for  each  structure  site  were  plotted  against  the 
life  expectancy  for  each  structure.  Our  findings  show 
little  or  no  reliable  relationship  can  be  found  between 
expected  life  and  resistivity  or  pH. 

By  inspecting  culverts  before  they  were  to  be  removed 
during  rehabilitation  worl<,  and  then  examining  them 
once  again  after  they  had  been  removed,  a  great  deal 
of  confidence  was  built  into  the  rating  scale.  Using  the 
percent  of  remaining  life  estimates  and  the  actual  age 
of  the  culverts,  it  was  found  that  99.5%  of  the  struc- 
tures investigated  had  an  expected  life  of  25  years  or 
more  and  82.7%  of  the  structures  had  an  expected  life 
of  50  years  or  more. 


Several  recommendations 
have  been  proposed  as  a 
result  of  the  study. 


1.  Use  soil  resistivity  values  of  1000  ohm-cm  or  less  only 
as  a  warning  of  possibly  corrosive  conditions.  Soil 
resistivity  has  been  found  to  be  more  influential  in  de- 
termining corrosion  than  water  resistivity. 

2.  Use  the  performance  of  other  culverts  already  in- 
stalled in  the  construction  area  as  a  guide  to  the  pos- 
sible performance  of  a  new  installation. 

3.  If  a  possibly  corrosive  environment  is  detected,  use 
preventative  measures  such  as  a  coating,  or  heavier 
gauge,  as  a  low  cost  corrosion  fighter.  Cathodic  pro- 
tection should  only  be  used  in  extreme  cases,  as  it  is 
generally  too  expensive  and  requires  too  much  main- 
tenance for  widespread  use. 

4.  Take  care  to  ensure  that  coatings  are  not  scratched 
or  chipped  during  transport  or  installation. 

5.  Avoid  adding  new  sections  of  pipe  to  older  pipe. 

6.  Use  homogeneous  and  uniformly  compacted 
backfill. 

7.  Do  not  use  CMP  for  steep  gradients,  as  the  combined 
action  of  corrosion  and  abrasion  severely  reduces  cul- 
vert life. 
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EXPECTED  AGE  RANGES 

This  study  has  shown  that  corrugated  metal  pipe  has 
provided  good  service  in  irrigation  applications  such 
as  turnouts  and  road  crossings.  In  these  applications, 
a  design  life  of  25  years  can  be  very  confidently  used. 

The  fact  that  almost  83%  of  the  CMP  structures  had 
an  expected  life  of  50  years  or  more,  suggests  that  a 
design  life  of  much  more  than  25  years  can  be  used. 
However,  CMP  has  shown  poor  performance  charac- 
teristics when  used  in  tailouts.  This  problem  is  empha- 
sized by  the  fact  that  the  only  CMP  structure  out  of  201 
studied  which  had  failed  before  25  years  of  age  was 
a  tailout.  Therefore,  if  some  of  the  simple  safeguards 
outlined  above  are  used  when  planning  and  installing 
a  structure,  CMP  can  continue  to  be  used  on  a  wide 
basis.  Southern  Alberta's  Irrigation  Districts  should  be 
able  to  use  CMP  with  confidence  for  many  years  to 
come.  For  a  copy  of  the  complete  report,  or  further  in- 
formation, please  contact  Svat  Jonas,  P  Eng.,  Irrigation 
Branch,  Alberta  Agriculture,  Agriculture  Centre, 
Lethbridge,  Alberta,  T1J  4C7.  Telephone  (403) 
381-5164.B 
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IRRIGATION  CENSUS 
UNDERWAY  IN  ALBERTA 

1st  Comprehensive  Irrigation  Farming 


Census. 


The  first-ever  comprehensive  irrigation  farming 
census  conducted  in  Alberta  is  currently  under- 
way. The  uniquely  Alberta  survey,  which  will  col- 
lect information  for  the  1987  calendar  production  year, 
will  supplement  and  update  general  Statistics  Cana- 
da information  provided  through  its  1986  Census  of 
Agriculture. 

John  CALPAS,  long-time  employee  of  Alberta  Agricul- 
ture and  avid  irrigation  promoter,  is  spearheading  the 
census  with  the  Statistics  Branch  of  Alberta  Agricul- 
ture. The  irrigation  census  has  the  full  support  and  co- 
operation of  the  Alberta  Irrigation  Projects  Association, 
Alberta  Environment,  and  all  of  the  irrigation  districts. 
"Without  their  significant  help  and  support,  this  cen- 
sus would  not  be  possible",  says  Calpas. 

The  census  will  extend  through  to  the  end  of  April  and 
CALPAS  urges  all  irrigation  farmers  and  agricultural 
water  users  throughout  Alberta  to  complete  and  return 
the  irrigation  questionnaire.  All  irrigation  districts  have 
the  necessary  documents  and  have  pledged  their  ditch- 
rider  staff  assistance,  where  required,  to  assist  their 
water  users  with  the  census.  The  compilation  and  anal- 
ysis will  be  on  a  summary  level  basis,  since  individual 
responses  will  remain  strictly  confidential. 

CALPAS  believes  the  irrigation  census  will  point  to 
trends  and  opportunities  in  the  agricultural  industry 
which  will  be  useful  for  future  planning  and  will  benefit 
both  the  irrigation  and  dryland  sectors.  The  1986  Statis- 
tics in  the  National  Census  indicated  that  in  aggregate, 
irrigation  farmers  in  Alberta  farmed  almost  an  equiva- 
lent acreage  of  dryland  —  some  1.3  million  acres. 

"In  recent  years  we've  done  a  meticulous  job  document- 
ing information  of  irrigation  costs  and  public  invest- 
ment in  capital  works  and  rehabilitation.  The  public  and 
environmentalists  keep  throwing  those  numbers  back 
at  us  and  some  cry  fowl,  subsidies  and  so  forth",  says 
CALPAS.  "The  industry  and  the  irrigation  community 
need  to  step  up  their  efforts  in  documenting  and 
promoting  the  benefits  side  of  the  irrigation  equation. 
I  believe  this  census  is  one  giant  step  in  that  direction, 
since  it  will  provide  each  irrigation  district  with  a 
detailed  overview  of  the  character,  scope  and  impact 
of  their  agricultural  production." 


MAY  -  6  1988 

"I'm  convinced  there's  lots  of  'slippage'  in  adequately 
quantifying  all  the  primary  production  components  let 
alone  the  secondary  and  tertiary  impacts,  even  before 
we  go  on  to  the  municipal,  industrial,  recreational  and 
positive  environmental  habitat  considerations. 


Anti'irrigationists  are  doing 
their  lobbying,  getting  a  lot  of 
media  support  and, 
in  the  process,  are  spreading 
a  lot  of  misinformation. 


We  know  and  understand  what  irrigation  means  to  the 
Alberta  economy,  but  we  can't  afford  to  sit  on  our  hands 
and  take  things  for  granted.  The  support  of  each  and 
every  irrigation  farmer  is  essential  to  help  tell  the  irri- 
gation story  and  get  the  facts  to  all  Albertans.  They  can 
contribute  significantly  by  taking  the  time  to  accurately 
complete  the  census  questionnaire  and  return  it  in  the 
stamped,  self-addressed  envelope  to  our  Statistics 
Branch",  says  CALPAS. 

The  five-part  irrigation  census  focuses  on  irrigation  sys- 
tems, crop  and  livestock  production,  capital  invest- 
ments, management  practices,  irrigation-dryland 
productivity  comparisons,  and  covers  a  wide  range  of 
irrigation  demographics.  "It  is  not  intended  in  any  way 
to  replace  the  district's  regular  agricultural  production 
information  gathering  and  publication,  but  if  they  get 
a  few  new  ideas  from  the  process,  that's  great.  I'm  sure 
they'll  have  some  excellent  supplementary  data  to  pro- 
vide for  their  water  users.  Preliminary  census  results 
should  be  available  in  the  fall  of  1988." 

"We  also  have  an  excellent  opportunity  to  get  a  detailed 
window,  especially  on  southern  Alberta's  complex 
livestock  industry.  The  impacts,  multipliers  and 
irrigation-dryland  interdependences  are  especially  sig- 
nificant in  the  range  beef  and  feedlot  sectors.  They  sup- 
port a  tremendous  agri-business  service  and 
processing  industry,  but  we've  never  really  been  able 
to  put  a  good  handle  on  it",  says  CALPAS. 

REMEMBER,  the  census  continues  through  April. 
Irrigation  District  support  and  involvement  will  ensure 
its  success.H 
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LANDOWNER  HABITAT 
PROJECT 

Landowners  to  be  Paid  to  Keep  Critical 
Wiidlife  Habitat. 

NO  question,  rehabilitation  of  a  canal  stops  seep- 
age and  in  doing  so  often  eliminates  critical 
wildlife  habitat.  Now,  however,  there  is  a  project 
in  place  that  can  reduce  this  habitat  loss  by  actively 
encouraging  the  landowner,  through  economic  incen- 
tives, to  retain  and  manage  some  of  those  seepage 
areas. 

In  the  early  1900's,  irrigation  became  a  permanent  fix- 
ture of  the  land  with  remarkable  results.  High  produc- 
tion of  a  variety  of  agricultural  crops  became  a  reality, 
along  with  oases  of  trees,  shrubs  and  grass  wherever 
there  was  seepage  from  the  canals.  Several  species  of 
wildlife  adapted  so  well  to  these  seepage  areas  and  to 
adjacent  irrigable  and  non-irrigable  land  that  their  sur- 
vival in  any  given  year  was  dependent  on  these  areas. 
These  areas  are  critical  wildlife  habitats,  particularly 
for  pheasant,  waterfowl  and  deer. 

Unfortunately,  over  the  years,  many  of  the  critical 
habitats  have  been  lost  as  a  result  of  a  number  of 
things,  including  irrigation  rehabilitation  projects.  Re- 
cent studies  by  the  Alberta  Fish  and  Wildlife  Division 
showed  losses  of  critical  habitats,  after  an  8  year  peri- 
od (1975-1983),  of  20  to  76  percent  depending  on  the  ir- 
rigation district  involved.  Forty-four  to  96%  of  these 
habitats  were  on  private  land.  To  reverse  this  loss  on 
private  land,  the  Fish  and  Wildlife  Division  and  Wild- 
life Habitat  Canada  developed  a  3  year  pilot  project, 
called  the  Landowner  Habitat  Project,  to  determine  ef- 
fective means  of  reducing  the  loss  of  critical  habitat. 
The  Bow  River  Irrigation  District  (BRID)  and  the  Eastern 
Irrigation  District  (BID)  were  chosen  as  the  study  areas 
because  80%  of  the  remaining  pheasant  and  waterfowl 
habitat  are  within  these  two  districts;  they  have  cooper- 
ated in  the  past;  and  they  have  an  active  canal  rehabili- 
tation program. 

A  prime  objective  of  the  project  is  to  develop  accepta- 
ble economic  incentives  through  direct  payment,  or 
payment  in  kind  to  the  landowner  in  return  for  main- 
taining and  enhancing  critical  habitat  on  his  or  her 
land.  Those  critical  habitats  in  danger  of  removal 
through  irrigation  rehabilitation  programs  help  in  pri- 
oritizing which  landowners  are  approached  first. 


The  process  of  acquiring  landowner's  cooperation  in- 
volves: discussions  of  the  farm  operations  in  so  far  as 
they  affect  existing  or  potential  critical  habitat  and  dis- 
cussion of  ways  to  maintain  and  improve  the  critical 
habitat.  Such  practices  as  rotational  and  deferred  graz- 
ing, limited  tilling,  fencing  and  delayed  haying  help  in 
improving  vegetative  cover  for  pheasant,  deer  and  a 


Valuable  areas  of  trees,  willow,  cattail  and  adjacent  farmland  pro- 
vide ttie  critical  tiabitat  for  wildlife  survival. 


host  of  other  wildlife  species.  Also,  farms  suffering 
from  erosion  and  overgrazing  can  often  benefit  from 
such  practices.  A  delay  in  haying  by  just  one  week  can 
result  in  increasing  pheasant  production  by  30  to  40 
percent.  Although  some  hay  quality  is  sacrificed  for 
quantity,  many  farmers  feel  they  can  cut  later  provid- 
ing they  are  paid  a  dollar  value  for  the  delay  and  the 
acreage  involved  is  not  too  large. 

Length  of  agreements  vary  from  5  to  20  years  and  more. 
There  are  also  possibilities  of  agreements  more  perma- 
nent in  nature  such  as  restrictive  covenants  and 
easements. 

The  agreement,  once  signed  by  the  landowner,  should 
then  be  endorsed  by  the  irrigation  district  in  which  the 
critical  habitat  exists.  This  endorsement  assures  that 
canal  access  and  a  water  source  is  available  to  the  Al- 
berta Fish  and  Wildlife  Division  for  maintenance  and 
improvement  of  the  critical  habitat.  Water  for  the  criti- 
cal habitat  is  used  only  when  not  required  by  the  lan- 
downer for  crop  production.  At  no  time  is  water 
provided  to  the  critical  habitats  when  it  is  needed  by 
the  water  users  for  their  farm  operations. 


WATER  HAULERU  bulutin 


]  5 : 


With  the  endorsement  completed,  the  Fish  and  Wild- 
life Division  and  the  landowner  agree  to  a  location  for 
the  erection  of  an  attractive  sign  that  acknowledges 
the  landowner  and  irrigation  district  "cooperation  and 
participation  in  the  enhancement  and  management  of 
habitat  for  Alberta's  Fish  and  Wildlife  Resources".  The 
landowner  still  has  sole  right  to  control  access  and  may 
find  that  the  sign  helps  in  reducing  trespass  violations. 

The  response  of  landowners  to  the  program  has  been 
excellent  in  that  most  farmers  approached  are  willing 
to  cooperate  to  maintain  some  of  their  wildlife  habitat. 
The  key  ingredients  for  success  of  this  project  are:  (1) 
an  interest  in  maintaining  wildlife;  (2)  economic  incen- 
tives to  complement  the  changes  asked  for  in  the  farm 
operation;  (3)  cooperation  of  the  irrigation  districts  in 
allowing  access  and  water,  when  available;  and  (4)  sup- 
port from  various  branches  of  Alberta  Agriculture  and 
the  private  sector  in  the  form  of  advice  for  formulating 
incentive  payments  and  classifying  land  upon  which 
the  critical  habitat  exists. 

Agreements  are  sought  from  landowners  only  where 
the  maintenance  and  improvement  of  the  critical 
habitat  will  not  seriously  conflict  with  the  objectives 
of  an  irrigation  rehabilitation  project.  There  is  a  mis- 
understanding among  some  landowners  who  feel  a 
conflict  of  interest  exists,  namely,  one  department 
removing  seepage  areas  and  subsequently  another  one 
to  reestablish  them.  On  the  contrary,  the  program  is  a 
cooperative  venture,  whereby  the  loss  of  water  through 
seepage  is  now  utilized  to  maintain  critical  wildlife 
habitat.  Measured  amounts  of  water  are  now  supplied 
by  the  district,  only  when  not  required  by  the  water 
users,  to  maintain  this  critical  wildlife  habitat.  Main- 
tenance of  critical  habitat  through  water  application 
must  not  contribute  to  salinity  problems  on  land  adja- 
cent to  the  habitat. 

The  Landowner  Habitat  Project  is  just  a  beginning 
towards  assuring  that  wildlife  is  a  part  of  the  private 
landscape.  As  long  as  the  landowner  appreciates  wild- 
life and  receives  reasonable  compensation  for  changes 
in  his  or  her  operation  to  accommodate  wildlife,  there 
will  be  a  future  for  the  wildlife  resource  on  private 
property.  The  public  must,  however,  be  willing  to  pay 
the  landowner  a  fair  price  to  retain  critical  wildlife 
habitat. 

For  further  information  please  contact  Lome  Fitch, 
Habitat  Management,  Fish  &  Wildlife  Division,  Alberta 
Forestry,  Lands  &  Wildlife,  530  -  8  Street  South, 
Lethbridge,  Alberta,  T1J  4C7.  Telephone  (403) 
381-8681.  ■ 


LEAKY  GATES 

Two  Year  Research  Study  Underway. 

Leaking  turnout  gates  can  be  a  nagging  headache 
for  farmers  and  ditchriders.  Seepage  through  poor- 
ly sealed  gates  causes  problems  with  trafficabili- 
ty  in  nearby  fields,  increased  weed  growth,  soil  degra- 
dation, reduced  crop  yields,  and  a  needless  loss  of 
valuable  water.  A  recent  report  by  Associated  Engineer- 
ing Alberta  Ltd.  for  the  Irrigation  Branch  of  Alberta 
Agriculture,  has  attempted  to  assess  the  severity  of  the 
problem  of  leaky  turnout  gates  and  proposes  some  via- 
ble solutions  to  minimize  leakage. 

To  determine  the  severity  of  the  problem.  16  gates  (in- 
cluding Lethiron,  Armco,  and  Whipps  brands)  ranging 
from  450  to  1200  mm  in  diameter  and  1  to  34  years  in 
age,  were  investigated.  All  of  the  gates  were  situated 
along  main  laterals  in  the  Raymond  Irrigation  District. 
To  determine  the  rate  of  leakage,  the  gates  were  closed 
and  the  downstream  side  was  drained.  The  water  level 
upstream  of  the  gate  was  raised  to  its  maximum  level 
and  the  leakage  through  the  gate  was  measured  using 
a  small  pump  and  a  measuring  vessel. 

Leakage  rates  were  found  to  vary  from  a  high  of  1.035 
L/s  to  a  low  of  0.009  L/s,  with  an  average  rate  of  0.3  L/s. 
Reasons  for  the  leakage  included  debris  buildup,  weed 
growth,  silt,  improper  adjustment,  and  corrosion  or 
gouging  of  the  seating  faces.  Leakage  rates  were  not 
wholly  dependent  on  age,  since  a  34  year  old  Lethiron 
gate  produced  the  least  leakage  of  all  the  gates 
studied. 
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Associated  Engineering 
recommended  several  means 
of  reducing  the  leakage. 


One  proposal  calls  for  the  installation  of  scrapers  to 
clean  the  seats  when  the  gate  is  opened  or  closed.  One 
wiper  would  be  mounted  on  the  gate  frame  to  scrape 
the  slide  face,  and  another  wrper  mounted  on  the  bot- 


EDITOR'S  NOTE 

''From  the  Farm  Perspective'"  will  be  a  new  feature  article 
that  will  highlight  on-farm  irrigation  topics.  Many  of  the 
articles  will  be  written  by  the  irrigation  specialists, 
however,  anyone  with  an  idea  for  an  article  is  welcome 
to  contribute  it. 

FROM  THE 

FARM  PERSPECTIVE 

Drip  Irrigation  Used  to  Irrigate  Dry  Corners. 

A demonstration  project  was  initiated  through 
Farming  for  the  Future  to  show  how  subsurface 
drip  irrigation  could  be  used  to  irrigate  "dry 
corners"  on  fields  irrigated  with  centre  pivots. 

In  May  1987,  8,910  metres  of  typhoon  dripper  line  was 
installed  on  three  acres  of  a  field  in  the  Vauxhall  area 
of  the  Bow  River  Irrigation  District.  The  dripper  line  was 
installed  at  two  depths,  30  cm  and  37.5  cm  and  at  two 
spacings,  1.25  m  and  1.5  m.  This  gave  a  total  of  four 
fields  to  demonstrate  the  best  depth  and  spacing.  Soil 
moisture  readings  were  read  weekly  with  a  neutron 
probe.  The  area  was  seeded  to  soft  white  spring  wheat 
near  the  end  of  May  1987. 

The  installation  process  greatly  dried  out  the  soil  to  a 
dry  powder,  resulting  in  a  very  poor  germination.  Be- 
cause of  this  condition,  gophers  became  a  problem  and 
chewed  holes  in  the  line  in  three  or  four  places.  These 
were  easy  to  spot  because  the  ground  became  satu- 
rated. The  line  had  to  be  dug  up  and  repaired.  Because 


The  typhoon  dripper  line  is  installed  into  the  soil  by  the  plough 
method. 


tom  of  the  slide  would  scrape  the  thimble  seat  face. 
Another  solution  could  be  the  addition  of  a  lever  arm 
on  the  gate  frame.  The  lever  would  be  attached  to  the 
slide  and  pass  through  a  fulcrum  point  above  the  slide, 
allowing  this  operation  to  exert  additional  pressure  on 
the  gate  face  and  thereby  produce  better  seat  contact. 
However,  reducing  leakage  can  be  as  simple  as  proper- 
ly adjusting  the  wedges  so  that  the  slide  settles  even- 
ly on  them,  or  thoroughly  cleaning  debris  from  the  inlet 
so  that  it  will  not  be  caught  between  the  seat  faces. 

Although  it  is  easy  to  disregard  a  small  trickle  of  wa- 
ter leaking  through  a  gate,  consider  these  numbers:  a 
0.3  L/s  flow  over  a  163  day  irrigation  season  translates 
into  4225  m^  of  water.  If  the  estimated  9000  turnout 
gates  in  use  in  southern  Alberta  are  shut  and  leaking 
for  30%  of  the  irrigation  season,  11,407,500  m^  -  ap- 
proximately 9250  acre  feet  -  of  valuable  water  is  trick- 
ling away  each  year. 

Funding  for  the  continuance  of  this  research  study  in 
1988-89  has  been  provided  by  Farming  For  the  Future. 
Associated  Engineering  will  return  to  the  original  study 
area  in  1988  to  further  monitor  the  gates  and  implement 
some  gate  improvements.  Hopefully  some  viable  solu- 
tions can  be  found  for  this  often  ignored  waste  of  water. 

For  more  information  please  contact  Svat  Jonas,  P. 
Eng.,  Irrigation  Branch,  Alberta  Agriculture,  Agriculture 
Centre,  Lethbridge,  Alberta,  T1J  407.  Telephone  (403) 
381-5164.B 
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the  soil  became  saturated  quickly,  the  crop  appeared 
to  do  better  in  these  locations.  After  moisture  levels 
were  raised,  gophers  were  no  longer  a  problem. 

The  other  major  problem  was  filter  plugging.  A  200 
mesh  filter  was  installed  on  the  system  which  was  fed 
from  the  centre  pivot  supply.  The  problem  was  eventu- 
ally solved  by  continuous  bleeding  off  of  a  small 
amount  of  water  from  the  filter.  This  caused  a  continu- 
ous flushing  action  and  prevented  a  buildup  of  algae 
on  the  filter. 

Approximately  6  million  litres  of  water  was  applied 
through  the  subsurface  irrigation  system.  This 
represents  approximately  450  mm  of  water  being  ap- 
plied to  the  project  area.  Because  the  soil  was  dried 
out  beyond  the  wilting  point  at  installation,  a  lot  of  the 
water  applied  was  unavailable  to  the  crop  in  the  first 
year. 

1st  Year  Yields  bu/ac 


Spacing  Depth  Average 

1.5  m  X  37.5  cm    54.7 

1.2  m  X  37.5  cm    78.7 

1.5  m  X  30.0  cm    72.6 

1.2  m  X  30.0  cm    74.7 


bu/acre  based  on  14%  moisture. 

Dry  Basis  vs.  Spacing  and  Depth  of  Dripper  Line. 

The  dryland  adjacent  to  the  project  site  had  a  yield  of 
approximately  15  bu/ac.  The  soft  white  wheat  under  the 
pivot  ran  about  70  bu/ac.  The  yields  for  the  demonstra- 
tion area  are  very  impressive  when  one  considers  the 
very  poor  germination  and  resulting  poor  stand.  Next 
year  the  yields  should  be  higher  due  to  improved  ger- 
mination. The  first  year  data  indicates  that  the  narrow 
spacing  is  better  than  the  wide  spacing.  We  suspect 
that  this  may  not  hold  true  for  1988  because  the  soil 
moisture  is  much  more  uniform  now  for  germination. 

Now  that  the  system  has  been  installed  and  some  of 
the  problems  worked  out,  we  expect  better  results  from 
the  demonstration  project  this  year,  says  Lloyd  Healy, 
Irrigation  Specialist.  Again  in  1988  it  will  be  monitored 
for  soil  moisture  and  yield  samples  will  be  taken.  A  field 
day  is  planned  in  1988  to  demonstrate  how  it  works. 


GRASS  CARP  RESEARCH 
STUDY  TO  BEGIN  IN  '88 

Proposed  Five  Year  Study. 


Triploid  grass  carp,  the  sterile  genetic  derivatives 
of  the  common  grass  carp  are  being  imported 
under  quarantine  into  Alberta  for  a  trial  research 
project.  The  fish,  as  many  of  our  readers  remember,  is 
herbivorous  and  is  stocked  in  irrigation  canals  in  the 
United  States  to  control  aquatic  vegetation. 

The  Irrigation  Council  of  Alberta  approved  funding  year 
one  of  the  proposed  five  year  study.  A  Committee  on 
Biological  Control  of  Aquatic  Vegetation  was  formed 
to  oversee  and  manage  the  research.  This  committee 
is  made  up  of  researchers  and  members  from:  Alberta 
Departments  of  Forestry,  Lands  &  Wildlife.  Environ- 
ment, Agriculture,  Alberta  Irrigation  Projects  Associa- 
tion, and  Canada  Agriculture. 

In  the  first  year  of  the  study,  the  fish  will  be  raised  un- 
der quarantine  in  the  Vegreville  Research  Centre.  There, 
the  fish  will  be  subjected  to  a  multitude  of  pathologi- 
cal tests  for  disease  and  parasites,  as  well  as,  sterili- 
ty. Year  two,  will  see  the  first  field  stocking  in  a  closed 
system  (dugout)  in  the  Raymond  Irrigation  District.  The 
Raymond  Irrigation  District  is  the  logical  choice  recom- 
mended by  the  committee,  because  if  any  accidental 
release  of  the  sterile  fish  should  occur,  the  fish  would 
likely  end  up  in  land-locked  Pakowki  Lake  and  winter- 
kill. Actual  stocking  of  fish  in  a  flowing  canal  won't  take 
place  until  the  third  year,  and  then  only  after  careful 
examination  and  analysis  of  past  years'  results. 

The  research  study  will  provide  meaningful  answers  as 
to  the  fish's  effectiveness  here  in  Alberta  as  an  alter- 
native to  aquatic  herbicides,  mechanical  harvesting 
and  other  current  techniques  for  managing  aquatic 
plants  in  irrigation  canals.  It  is  expected  that  this  sterile 
fish  will  occupy  an  unfilled  niche  in  the  ecosystem. 

For  more  information  please  contact  Duncan  Lloyd, 
Irrigation  Branch,  Alberta  Agriculture,  Agriculture 
Centre,  Lethbridge,  Alberta,  T1J  4C7.  Telephone  (403) 
381-5164.B 


For  further  information  please  contact  Lloyd  Healy, 
Irrigation  Specialist,  Alberta  Agriculture,  Provincial 
Building,  Vauxhall,  Alberta,  TOK  2K0.  Telephone  (403) 
654-2161. ■ 
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ALBERTA  AGRICULTURE 
RETIREMENTS 

Jay  Purnell 

Mr.  Jay  Purnell  retires  June  6,  1988  after  21  years 
of  service  to  the  Departments  of  Agriculture  and 
Environment.  Jay  began  his  engineering  career 
as  a  junior  sewer  design  engineer  for  the  City  of  Cal- 
gary away  back  in  1959.  In  1961,  Jay  left  the  engineer- 
ing field  to  teach  school.  This  was  short  lived  however, 
for  he  was  back  "engineering"  the  next  year.  After  four 
years  in  B.C.  Water  Resources,  Jay 
came  back  to  Alberta  as  a  River 
Basin  Planning  Engineer.  In  1972  he 
became  the  1st  Director  of  the  newly 
formed  Irrigation  Division. 


Jay  in  retiring  reiterates  that  "I'm  just 
happy  to  have  played  an  active  role 
in  seeing  our  irrigation  development 
grow  from  700,000  to  1.2  million  acres 
today.  In  those  years,  ICW  funding 
increased  from  1  to  30  million  dollars,  we  developed  the 
ditchrider  course,  the  irrigation  manager/board  mem- 
ber annual  seminar,  saw  the  debut  of  the  television  pro- 
gram "Agri  Vision"  and  the  publication  of  the  Water 
Hauler's  Bulletin.  To  say  the  least  they  were  fast  paced 
productive  years." 

Jay  won't  stray  too  far  away  from  irrigation  as  he  and 
wife  Gail  plan  to  continue  to  live  in  Lethbridge.  Happy 
retirement  JaylH 


Kaljo  Pohjakas 


Mr.  Kaljo  Pohjakas,  after  more  than  20  years  of 
being  involved  with  the  utilization  and  manage- 
ment of  soil  and  water  resources,  is  retiring.  As 
Branch  Head  of  the  Land  Classifica- 
tion since  1981,  Kaljo  has  been 
responsible  for  land  classification  in 
Alberta  for  water  rights,  rehabilitation 
and  irrigation  project  improvement. 
However,  he  did  not  start  with  Agri- 
culture in  this  capacity,  but  worked 
from  1976  to  1981  as  a  soil  and  water 
specialist  conducting  applied  irriga- 
tion research. 


Before  coming  to  Alberta  Agriculture,  Kaljo  spent  12 
years  working  with  the  Canada  Department  of  Agricul- 
ture. He  has  also  spent  8  years  overseas  with  U.N.F.A.O. 
&  C.I.D.A.  in  Iran,  Malaysia  and  East  Indonesia. 

Kaljo  will  be  long  remembered  for  spearheading  the 
first  Land  Classification  Standards  Manual  for  use  here 
in  Alberta.  Even  after  retirement  Kaljo  says  he  won't  be 
too  far  away  from  his  life's  work  -  irrigation  and  soil 
management. 

On  the  occasion  of  his  official  retirement,  may  we  ex- 
tend our  congratulations  and  best  wishes  for  a  long 
happy  future. 


NOTE: 


Alberta  Agriculture  is  organizing  a  retirement  party  for 
Jay  and  Kaljo  on  May  6,  1988  at  the  El  Rancho  Motor 
Hotel.  Anyone  wishing  to  attend  or  like  to  contribute 
to  a  gift  please  contact  Mrs.  Rita  Alexander  at  tele- 
phone (403)  381-5158.B 


THE  WATER  HAULER'S  BULLETIN 

Designed  to  provide  the  operation  and 
management  personnel  of  Irrigation  Districts 
with  items  of  interest  in  their  line  of  work. 
Comments  are  welcome.  Please  contact 
Duncan  Lloyd,  editor,  at  Area  Code  (403) 
381-5164,  Lethbridge. 

Any  information  contained  in  this  bulletin 
regarding  commercial  products  may  not  be  used 
for  advertisement  or  promotional  purposes 
without  permission  from  Alberta  Agriculture  and 
is  not  to  be  construed  as  an  endorsement  of  any 
product  or  firm  by  Alberta  Agriculture. 

Published  quarterly  by  the  Irrigation  Branch, 
Irrigation  and  Resource  Management  Division, 
Alberta  Agriculture,  Agriculture  Centre, 
Lethbridge,  Alberta  T1J  4C7. 
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A  WHITE  SPOT  MEANS  TROUBLE 


POLYETHYLENE  MARKS  THIRTY 
YEARS 


ON-FARM  GRID  DRAINAGE 


VALVE  OPERATION  WARNING 


ROCK  GABIONS 


A  SOUND  MARRIAGE 


FROM  THE  FARM  PERSPECTIVE 


A  WHITE  SPOT 
MEANS  TROUBLE 

Does  Your  Maintenance  Program  Include 
Thermographic  Inspections^ 

Everything  in  this  world  of  ours  emits  heat  in  the 
form  of  invisible  infrared  radiation.  Infrared  Ther- 
mography (IR)  is  rapidly  becoming  a  more  and 
more  commonly  used  preventative  maintenance  tool  to 
help  diagnose  hidden  problems  in  electrical  and 
mechanical  installations,  building  heat  loss  surveys, 
and  medicine.  Here  in  southern  Alberta  we  located  two 
private  companies  who  can  provide  thermographic 
inspection  services.  TransAlta  Utilities  has  a  thermo- 
graphic unit  working  out  of  Calgary,  while  Marcel 
Chaloux  of  Thermo  Scan  Consulting  of  Vauxhall  pro- 
vides similar  services  plus  more  agricultural  oriented 
work  such  as  measuring  the  heat  buildup  in  stored 
potatoes,  grain,  etc. 


Marcel  Chaloux  uses  an  infrared  camera  to  check  for  "hot  spots' 
or  problem  areas  in  one  of  the  SMRID's  Yellow  Lake  pumps. 
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But  how  can  IR  help  an 
irrigation  district  in  their  own 
maintenance  program, 


was  the  question  posed  to  TransAlta  Utilities'  Verne 
Powell.  He  had  this  to  say,  "In  the  electrical  area  of 
pump  motors  and  switchgear  IR  is  used  to  identify 
potential  problems  resulting  from  component  failure, 
loose  connections,  poor  contacts,  phase  imbalance 
and  overloaded  conductors.  In  addition  to  finding  these 
problems  before  they  might  cause  expensive  downtime, 
is  the  safety  and  protection  aspect  for  personnel  and 
equipment.  IR  surveys,  for  mechanical  preventative 
maintenance,  might  indicate  and  be  used  to  evaluate 
such  problems  as  overheated  bearings,  heating  due 
to  lube  system  failure,  and  missing  or  ineffective  insu- 
lation." 

How  does  it  Work?  All  objects  emit  infrared  radiation 
which  is  invisible  to  the  eye.  The  intensity  of  this  emis- 
sion is  dependent  upon  the  temperature  of  the  object 
relative  to  its  surroundings.  An  infrared  camera  can 
"see"  infrared  radiation  and  display  it  on  a  screen. 
Commonly  used  IR  cameras  can  accurately  measure 
temperatures  of  -20  to  -1-1500°  C. 


Although  a  normal  photograph  does  not  indicate  any  problems  in 
a  main  control  panel,  circle  ff1  has  been  placed  around  a  normal 
connection,  while  circle  #2  is  around  a  loose  or  corroded  connection. 


Photo:  Thermo  Scan  Consulting 


However,  in  this  thermogram  of  the  same  control  panel,  the  infrared 
camera  picks  up  a  hot  white  area  (circle  #2)  which  is  178°C  hotter 
than  the  normal  connection  in  circle  #7.  Use  of  a  infrared  camera 
is  an  important  part  of  a  preventative  maintenance  program. 

Marcel  Chaloux  of  Thermo  Scan  Consulting  says  "An 
operator  using  an  infrared  camera  can  measure  actual 
temperature  differences  as  far  away  as  30  metres. 
Normal  operating  surface  temperatures  appear  as  grey, 
while  "hot  spots"  which  indicate  abnormal  heat  buildup 
appear  as  bright  white.  An  experienced  operator  can: 
interpret  each  problem  area  for  its  severity,  determine 
a  possible  cause,  and  often  have  it  fixed  on  the  spot." 

The  cost  of  having  an  infrared  equipment  scan  done 
by  either  company  is  very  minimal.  Marcel  Chaloux 
says  a  typical  single  pumping  unit  scan  amounts  to 
$50.00  while  TransAlta  Utilities  bill  for  their  service  by 
the  day.  TransAlta  operators  say  they  can  usually  do 
a  number  of  typical  installations  in  a  day  (5-10)  but  this 
of  course  is  dependent  upon  the  distance  between 
each  installation.  A  detailed  written  report  on  each 
inspection  is  prepared  complete  with  pictures  and  IR 
thermograms  of  any  trouble  spots,  including  sugges- 
tions for  necessary  action. 

Spring  and  fall  are  the  ideal  times  to  have  equipment 
inspected.  Problems  can  be  identified  and  repaired 
long  before  they  become  serious  enough  to  shut  down 
an  irrigation  pumping  system.  Maintenance  can  be 
scheduled  rather  than  being  forced  into  reacting  to  a 
crisis  situation.  With  a  once  a  year  IR  scan,  your  main- 
tenance will  become  preventive  not  reactive. 

For  further  information  please  contact  Marcel  Chaloux, 
Thermo  Scan  Consulting  in  Vauxhall,  telephone  (403) 
654-4254  or  Verne  Powell,  R  Eng.,  TransAlta  Utilities  in 
Calgary,  telephone  (403)  267-3777. ■ 
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POLYETHYLENE  MARKS 
THIRTY  YEARS 

Buried  Membrane  Liners  More  Popular 
TInan  Ever 


During  the  past  three  decades,  buried  polyethylene 
sheeting  has  been  used  for  lining  irrigation 
canals  on  an  ever  increasing  scale.  Tremendous 
technological  strides  have  been  nnade  in  all  technical 
aspects  from  manufacturing  to  design  engineering.  In 
recent  years,  much  effective  work  has  been  done  to 
reduce  the  incidence  of  leakage  and  to  make  main- 
tenance operations  less  troublesome. 

In  the  early  pioneer  years  of  canal  lining,  the  norm  was 
to  install  a6  mil  or8  mil  low  density  polyethylene  liner 
on  a  3:1  side  slope  with  an  earth  cover  of  300  mm.  Over 
the  past  10  years,  this  philosophy  has  changed  signifi- 
cantly with  the  majority  of  liners  now  being  fabric 
woven  polyethylene,  with  excavation  and  backfill  taking 
on  a  broad  range  of  dimensions.  Since  the  first  lining 
in  1958,  a  total  of  391  installations  have  been  under- 
taken amounting  to  about  486,750  lineal  metres  of 
lining  (of  this  total,  272,000  lineal  metres  have  been 
installed  under  the  Irrigation  Capital  Works  Program). 

When  we  talk  about  the  new  liners  being  installed  to- 
day, you  would  think  you  were  in  Star  Wars  IV,  with 
liners  called  Fabrene  IE,  TFBU,  TPNN,  1455  and  Ruffco 
SS4.  Approximately  28  different  types  of  liners  have 
been  used  in  the  irrigation  districts  to  date,  with  a  total 
of  43%  being  fabric  woven  type  liners. 

Of  the  canals  studied,  29%  have  been  excavated  at  2:1, 
64%  at  3:1,  with  the  remainder  being  at  1:1  or  2V2:1.  In 
most  cases  the  canals  were  over-excavated  by  approx- 
imately 0.5  m  and  then  backfilled  with  earth  and/or 
gravel. 

During  the  past  five  years,  the  trend  has  been  to  gravel 
armour  lined  canals  which  have  a  capacity  greater  than 
1.4  m3/s.  This  armouring  usually  consists  of  0.15  m  to 
0.20  m  of  gravel,  over  0.3  m  to  0.5  m  of  earth  cover.  This 
backfill  has  been  placed  at  either  2V2:1  or  3:1  slopes 
in  80%  of  the  canals.  The  main  reasons  given  for  the 
different  excavation  and  backfill  slopes  were:  soil  type, 
right  of  way  restrictions  and  canal  slope  stability. 

In  many  of  the  older  installations,  there  is  little  physi- 
cal evidence  left  to  show  that  a  liner  had  been  installed. 
This  has  caused  problems  over  the  years  when  clean- 
ing and  maintenance  is  required. 

Without  "as-builts"  and  field  markers  mistakes  have 
happened  -  chunks  of  liner  can  be  seen  in  the  spoil 
piles  after  a  ditch  cleaning.  To  protect  liners  from  the 
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Screened  granular  backfill  being  placed  directly  on  polyethylene 
lining  (depth  300  mm). 


bite  of  the  hydraulic  hoe,  many  districts  insist  on  hav- 
ing as-built  plans  and  profiles  done  immediately  after 
construction  is  completed.  Fences  should  be  erected 
around  the  lined  sections  to  keep  cattle  out  and  signs 
posted  to  notify  anyone  of  a  liner's  unforeseen  pre- 
sence. 

Overall,  liners  installed  seem  to  be  doing  the  job  they 
were  designed  for,  to  prevent  seepage  from  the  canal. 

Technological  advances  in  liner  material  are  ensuring 
that  a  better  product  is  being  installed  in  the  ground 
and  not  as  susceptible  to  rodent  attack,  microorgan- 
isms and  tear  during  installation.  New  design  practices 
and  better  records  are  helping  to  ensure  that  canal 
maintenance  can  be  carried  out  safely  and  economi- 
cally without  the  fear  of  tearing  a  chunk  out.  Thirty 
years  of  product  development  and  installation  prac- 
tices have  made  polyethylene  a  very  viable  alternative 
as  a  water  barrier  to  control  canal  seepage.B 


WANT  TO  REPRINT  AN 
ARTICLE  FROM  THIS  BULLETIN? 

We  would  like  to  encourage  readers  to  reprint  articles 
from  this  publication  in  their  newsletters,  newspapers, 
magazines,  or  other  periodicals;  but  we  request  that 
you  notify  us  before  reprinting  the  information  by  call- 
ing (403)  381-5170,  and  add  a  line  to  the  story  that  says: 
This  article  is  being  reprinted  from  Alberta  Agriculture's 
Water  Hauler's  Bulletin. 
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ON-FARM  GRID 
DRAINAGE  TO  CONTROL 
CANAL  LEAKAGE  AND 
GROUNDWATER 

Alberta's  Largest  Grid  Drainage  Project. 

A shallow  subsurface  drainage  system  to  control 
canal  leakage  and  groundwater  adjacent  to  the 
Monarch  Branch  Canal  will  be  initiated  this  fall 
under  the  ICW  progrann  by  the  Lethbridge  Northern 
Irrigation  District  (LNID).  The  drains  will  be  installed  at 
depths  of  1.2-1.6  m  and  15-30  m  apart  on  about  770  acres 
of  saline/waterlogged  land.  The  drainage,  which  was 
proposed  by  the  Land  Evaluation  and  Reclamation 
Branch  of  Alberta  Agriculture,  is  the  largest  grid  drain- 
age undertaking  in  the  history  of  the  province.  This 
method  of  reclamation  was  determined  to  be  more  ef- 
fective in  controlling  the  excess  water  problems  than 
conventional  seepage  control  measures. 

Drainage  of  the  770  acres  will  require  about  175  km  of 
drain  tubing  ranging  in  diameter  from  100  to  200  mm. 
About  half  the  drainage  will  outlet  by  gravity,  the  other 
half  by  pump  lift  stations.  Construction  will  take  place 
over  three  years  (1988  to  1990). 

The  LNID  examined  several  seepage  control  alternative 
methods  including  canal  lining,  interior  and  exterior 
cutoff  curtains,  deep  interceptor  drainage  and  com- 
pacted embankments.  Compacted  embankments  were 
not  practical  because  of  the  wet  and  sandy  nature  of 
the  local  materials  and  the  lack  of  suitable  borrow. 
Suitable  anchor  material  was  not  available  for  use  with 
cutoff  curtains.  Natural  groundwater  flow  was  identi- 
fied in  the  area  and  a  midwinter  water  table  above  the 
canal  bed  eliminated  the  possibility  of  using  a  full 
canal  liner.  The  till  and  sandstone  bedrock  underlying 
the  sandy  loam  overburden  undulates  and  a  deep 
interceptor  would  be  unlikely  to  intercept  all  of  the 
seepage  water.  Cost  of  the  deep  interceptor  was  high 
because  construction  would  occur  below  the  water 
table  in  unstable  soils.  It  is  estimated  that  the  presence 
of  natural  groundwater  would  result  in  a  deep  intercep- 
tor reclaiming  only  about  30%  of  the  affected  land. 

The  grid  drainage  option  has  the  advantage  of  control- 
ling both  canal  seepage  and  natural  groundwater  and 
has  the  potential  to  reclaim  all  of  the  affected  land.  The 
cost  of  the  grid  drainage  is  estimated  at  approximately 
$900/acre,  which  is  lower  than  all  other  alternatives 
examined.  According  to  Gary  Buckland,  Head  of  the 
Reclamation  Section,  it's  simply  a  matter  of  "choosing 
the  right  alternative  for  the  existing  conditions". 
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Wolfe  plough  is  capable  of  installing  drain  tubing  at  a  speed  of  15 
m/min. 


The  LNID  will  own  and  maintain  the  entire  drainage 
system  for  a  warranty  period  of  one  year.  Thereafter, 
ownership  of  the  drainage  system  is  turned  over  to  the 
landowner.  The  district,  however,  will  retain  ownership 
and  responsibility  for  the  lift  stations. 

For  more  information  contact  Gary  Buckland  of  the 
Land  Evaluation  and  Reclamation  Branch,  Alberta 
Agriculture,  telephone  (403)  381-5159  or  Duane  Climen- 
haga,  R  Eng.  of  the  LNID,  telephone  (403)  327-3302.H 


VALVE  OPERATION 
WARNING 

The  St.  Mary  River  Irrigation  District  has  come  up 
with  an  innovative  idea  for  warning  farmers  who 
receive  water  from  district  pipelines  about  the 
danger  of  improper  valve  operation  or  start  up  or  shut 
down  of  their  irrigation  pumps.  This  inexpensive 
weatherproof  decal  is  a  visual  reminder  to  the  farmer 
every  time  he  comes  to  operate  his  turnout  valve.B 


WARNING 

OPEN  OR  CLOSE  ALL  VALVES  VERY 
SLOWLY  OR  EXCESSIVE  PRESSURES 
WILL  RESULT  CAUSING  SEVERE  DAMAGE. 
IF  IRRIGATION  PUMPS  ARE  CONNECTED 
DIRECTLY  TO  THE  SMRID  TURNOUT, 
PUMPS  SHOULD  NOT  BE  STARTED  OR 
STOPPED  QUICKLY  OR  EXCESSIVE 
PRESSURES  WILL  RESULT  CAUSING 
SEVERE  DAMAGE. 

SMEJD 
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ROCK  GABIONS 

Age  Old  Rock  and  Space  Age  Technology 
Form  Very  Durable  Irrigation  Structures. 


Not  long  ago,  it  seemed  that  stone  filled  often 
rusting  wire  mesh  gabions  would  go  the  way  of 
the  dinosaur.  Now  it  looks  like  the  new  PVC  coat- 
ed steel  wire  mesh  rectangular  mat  gabions  when  filled 
with  age  old  Freddy  Flintstone  rocks  are  meeting  with 
great  success  in  irrigation  works  as  evidenced  by  their 
new  found  popularity.  Both  the  Bow  River  and  Eastern 
Irrigation  Districts  have  designed  and  built  gabion 
structures. 

This  monolithic  flexible  alternative  to  a  series  of  pre- 
cast drop  structures  and  rip-rap  is  suitable  in  many 
smaller  canals.  The  gabion  mats  are  less  expensive  to 
construct  than  a  series  of  precast  concrete  drop  struc- 
tures and  require  much  less  maintenance. 

Ice  buildup,  from  freeze/thaw  cycles,  can  play  havoc 
with  most  structures  often  resulting  in  failure.  Little 
damage  occurs  to  the  gabion  structure  as  the  large  ice 
buildup  begins  melting  in  the  spring  time,  and  the  huge 
chunks  of  ice  break  off  and  slide  down.  Gabions  do  not 
seem  to  be  subject  to  the  monstrous  ice  jams  which 
often  occur  with  precast  structures. 

Slope,  rate  of  flow,  hydraulic  and  other  physical  factors 
and  limitations  are  taken  into  account  in  designing 
gabion  mat  chutes.  They  must  be  designed  to  satisfy 
the  field  conditions  of  each  individual  site. 

According  to  Earl  Wilson,  P.  Eng.  (District  Engineer, 
EID),  a  good  rule  of  thumb  is  not  to  exceed  a  10%  slope 
for  an  upper  gradient  limit.  If  steeper,  the  rocks  tend 
to  shift  to  the  downslope  side  of  the  gabion  mat  and 
cause  distortion.  Failure  will  occur  when  this  happens. 
Generally  when  the  rate  of  flow  is  within  1  m^/s,  the 
225  mm  thick  gabion  mat  is  adequate  when  filled  with 
washed  rock  ranging  in  size  from  50  mm  to  200  mm. 
However,  rock  gradation  should  be  specified  accord- 
ing to  the  gabion  design  guide. 

Construction  of  these  chutes  is  not  a  difficult  task. 
Number  one,  the  channel  must  be  over-excavated  and 
shaped  to  accommodate  the  mat.  There  should  be  a 
geotextile  filter  below  and  it  is  advisable  to  provide  a 
"cutoff"  at  the  upstream  end.  This  upstream  edge  is 
one  of  the  most  vulnerable  parts  of  the  structure.  It 
must  not  cause  undue  turbulence  while  still  being  suffi- 
ciently well  anchored  to  resist  uplift  and  movement 
downstream.  One  method  of  anchoring  gabions  in  a 
channel,  is  to  lay  the  upstream  end  of  the  mattress  in 
a  trench  excavated  into  the  bed  and  side  slopes.  The 


The  wire  units  are  filled  by  machine,  however,  some  handwork  is 
required  to  obtain  an  even  placement  of  the  rocks. 

downstream  end  should  emerge  with  its  top  flush  with 
the  surface  of  the  channel. 

A  number  of  assembled  wire  units  are  placed  in  posi- 
tion and  laced  together.  The  PVC  coated  wire  mats  are 
filled  with  rocks  and  then  the  lid  secured  by  PVC  coated 
wire.  A  trapezoidal  shape  can  be  achieved  by  one  or 
two  mat  widths  for  the  bed  and  multiple  units  for  the 
side  slopes.  Side  slopes  should  not  exceed  1:2.  Within 
a  year  or  two,  silt  accumulates  between  the  voids  and 
a  lush  growth  of  grass  appears. 

The  new  PVC  gabion  chute  structure  has  been  found 
by  engineers  to  be  unique  in  flexibility,  permeability, 
strength,  and  possesses  the  durability  to  withstand  the 
powerful  forces  of  nature.  Recent  inspection  of  several 
of  these  gabion  mat  chutes  leaves  one  convinced  that 
they  are  a  reliable  solution  if  the  slope  of  the  natural 
ground  is  less  than  the  10  percent. 

However,  if  you  are  contemplating  installing  one  of 
these  gabion  mat  chutes  please  contact  Steve  Topping, 
R  Eng.  of  BRID,  telephone  (403)  654-2111;  Earl  Wilson, 
R  Eng.  of  EID,  telephone  (403)  362-3161;  or  Jack  Ganesh. 
R  Eng.,  Alberta  Agriculture,  telephone  (403)  381-5164; 
for  they  may  have  some  ideas  that  will  save  you  time 
and  money.H 
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A  SOUND  MARRIAGE 

Sidewalk  Blocks  and  Polyethylene  Combine 
to  Form  A  Unique  Canal  Liner. 

Marriages  are  made  in  Ineaven,  so  tiie  saying  goes, 
but  this  marriage  between  blacl<  polyethylene 
plastic  sheeting  and  concrete  sidewalk  was  con- 
trived at  the  Lethbridge  Research  Centre.  Originally  the 
idea  of  Dr.  Theron  Sommerfeldt  of  Canada  Agriculture 
and  Larry  Spiess  of  the  Irrigation  Branch,  Alberta 
Agriculture,  the  trial  lining  was  installed  as  one  of  four 
different  types  back  in  the  spring  of  1982  in  a  small 
farm  lateral  at  the  Centre.  The  search  then  as  it  is  still 
today  was  to  find  the  ultimate  low  cost  canal  lining  ma- 
terial. The  1982  Fall  Edition  of  the  Water  Hauler's  Bulle- 
tin reported  on  this  unique  combination. 

With  the  concrete  sidewalk  block  system:  the  channel 
is  trimmed  and  graded  to  a  smooth  surface,  a  herbicide 
applied  to  prevent  weed  growth,  the  plastic  sheeting 
laid  down  and  keyed  into  the  upper  part  of  the  side- 
slope  and  finally  the  600  x  600  x  50  mm  unreinforced 
concrete  sidewalk  blocks  laid  directly  on  top  of  the 
liner. 

According  to  Dr.  Sommerfeldt,  the  blocks  have  per- 
formed well  since  installation.  The  plastic  appears  to 
be  in  the  same  condition  as  when  installed  and  this  has 
been  confirmed  by  recent  laboratory  tests  done  by  the 
manufacturer  Canadian  Industries  Limited.  A  few 
weeds  have  grown  between  the  joints.  Their  roots  ex- 
tend under  the  blocks  between  the  plastic  and  the 
blocks  themselves,  however,  no  damage  has  occurred. 
The  rigid  blocks  and  flexible  liner  are  not  suffering  any 
damage  from  frost  heaving  and  normal  problems  as- 
sociated with  shifting  soil. 

Base  requirements  for  installation  are  less  demanding 
than  for  installation  of  the  rigid  linings,  such  as  con- 
crete. No  earth  pad  is  required.  For  simple  farm  delivery 
ditches  a  1V2:1  sideslope  is  probably  adequate,  how- 
ever, for  larger  ditch  sections  where  more  than  1  block 
is  required  along  the  sideslope  a  2:1  sideslope  would 
be  more  stable.  A  smooth,  flat,  channel  surface  is 
necessary  to  obtain  a  relatively  good  fit  between  ad- 
joining blocks. 

"The  ditch  is  on  a  steep  1%  grade.  Because  of  the  rapid 
flow  of  water  and  turbulence,  it  is  difficult  to  obtain  ac- 
curate depths  of  flow  for  determining  the  coefficients 
of  roughness"  says  Dr.  Sommerfeldt.  His  measure- 
ments place  the  coefficient  of  roughness  at  .016. 

The  cost  of  materials  converted  to  today's  prices  for 
the  "Sommerfeldt/Spiess  liner"  is  around  $8.00  a 
square  metre.  For  the  small  section  of  ditch  used  in  this 
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experiment,  labor  requirements  were  considerable  dur- 
ing construction,  but  for  a  large  project  much  of  the 
hand  labor  could  be  reduced  by  the  use  of  machines. 

Dr.  Sommerfeldt  feels  the  block  system  is  unique  in 
that  the  blocks  can  be  removed  should  the  plastic 
membrane  ever  become  damaged.  A  new  section  of  the 
liner  can  be  installed  and  the  blocks  replaced  with  little 
disruption  and  no  specialized  machinery.  He  contends 
that  this  marriage  of  two  different  types  of  lining 
materials  has  its  place  here  in  southern  Alberta  and 
will  be  economical  and  sufficiently  durable  to  with- 
stand the  rigors  of  our  often  harsh  climate.  Both  men 
wish  to  see  a  larger  lateral  requiring  multiple  adjoin- 
ing blocks  on  the  sideslopes  be  lined  with  their  unique 
system. 

For  further  information  please  contact  Dr.  Theron 
Sommerfeldt,  Soil  Science  Section,  Canada  Agricul- 
ture, telephone  (403)  327-4561  or  Larry  Spiess,  P.  Eng., 
Research,  Planning  and  Monitoring  Section,  Irrigation 
Branch,  Alberta  Agriculture,  telephone  (403)  381-5152.B 


The  sidewalk  blocks,  because  they  are  not  joined  at  the  butt,  have 
not  suffered  any  cracking  or  misalignment  from  frost  action. 
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PERSPECTIVE 

Irrigation  Pumping  Sumps 

The  rehabilitation  of  irrigation  delivery  canals  and 
laterals  has  afforded  the  opportunity  for  individual 
irrigators  to  have  their  pumping  diversion  facilities 
upgraded.  These  improvements  are  often  in  the  form 
of  eliminating  old  weed  infested  or  seeping  pumping 
ponds  and/or  merely  providing  more  convenient  or  tidier 
installations. 

However,  these  upgraded  installations  are  not  without 
their  shortcomings  if  not  properly  designed.  The  "wet- 
well"  from  which  an  irrigation  pump  draws  its  water, 
regardless  of  the  type  and  style  of  the  sump  and  its 
supply  conduit,  must  be  considered  as  nothing  less 
than  an  integral  extension  of  the  pump's  intake. 

There  are  several  factors  that  must  be  considered  in 
the  design  of  a  pumping  sump  and  its  impact  on  the 
operational  and  maintenance  concerns  of  the  pump 
itself: 

1)  the  "hydraulic  state  of  the  water"  as  it  enters  the 
pump  intake  pipe; 

2)  the  amount  of  "bed-load"  or  siltation  in  suspension 
in  the  water  as  it  is  drawn  to  the  pump  intake  pipe; 

3)  the  amount  of  trash  collected  within  the  sump  and 
around  the  pump  intake  pipe. 

In  essence,  all  of  the  above  factors,  but  primarily  the 
first  two,  relate  strongly  to  the  velocity  of  the  water 
moving  from  the  source  of  supply  (i.e.,  irrigation  canal/ 
lateral)  into  and  within  the  sump.  For  any  given  flow  rate 
of  water,  the  most  effective  way  to  control  this  velocity 
is  through  adequate  sizing  of  both  the  inlet  conduit  as 
well  as  the  sump  well,  including  proper  orientation  of 
the  actual  pump  intake  pipe  within  the  sump. 

Irrigation  districts  have  some  concern  with  the  config- 
uration of  these  sumps  as  well.  As  the  irrigator  tries 
to  ensure  an  adequate  depth  of  water  within  the  sump 
to  provide  adequate  submergence  of  the  pump  intake 
pipe  orifice,  some  installations  then  force  undesirably 
high  checking  of  water  within  the  canals.  Otherwise 
vortexing  of  the  pump  intake  water  in  the  sump  could 
result,  developing  damaging  pump  cavitation. 

The  facility  to  screen-out  trash  has  not  been  adequately 
handled  in  a  lot  of  installations  as  well.  Trash  screen 
boxes  on  pump  intake  pipes  are  very  inaccessible  to 
be  properly  cleaned.  Self-cleaning  screens  within  a 
closed  sump  are  a  wasted  expenditure,  for  unless  the 
trash  buildup  is  fully  removed  from  the  sump,  simply 


spraying  the  material  off  of  a  screen  is  only  an  acutely 
temporary  solution  at  best  as  the  trash  continues  to 
accumulate  within  the  well. 

The  diagram  below  illustrates  a  common  sump  and  in- 
take configuration  with  the  smaller,  typical  450  mm  (/> 
intake  and  1200  mm  d  sump  diameters  providing  for 
high  intake  velocities  and  consequently,  considerable 
turbulence.  Compounding  the  problem  is  the  orienta- 
tion of  and  the  necessary  placement  of  the  pump  intake 
in  a  shallow  sump  well  with  the  orifice  right  where  the 
turbulence  is  likely  to  be  the  greatest.  Not  only  is  there 
little  opportunity  for  siltation  settlement  but  the  water 
turbulence  increases  the  potential  for  unstable  hydrau- 
lic conditions  into  the  pump's  suction  intake. 
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UNDESIRABLE  DESIGN 


It  is  clear  then  that  the  most  effective  way  to  satisfy 
most  of  the  concerns  is  to  arrive  at  a  low  velocity  of 
flow  into  the  turnout  conduit  from  the  canal  to  reduce 
the  bed-load  draw.  This  can  be  achieved,  for  example, 
by  an  installation  such  as  is  delineated  (see  next  page) 
where  an  offset  or  staggered  intake  conduit  is  utilized. 

The  advantages  to  this  type  of  installation  are: 

1)  Larger  diameter  inlet  conduit  from  canal  that  en- 
sures low  velocities. 

2)  Smaller  diameter  inlet  conduit  to  sump  well  and 
associated  control  slide  gate  which  are  more  eco- 
nomical. 

3)  Individual  gate  well  for  improved  operational  access 
and  cleaner  slide  gate  operation.  (Gate  well  diameter 
may  have  to  be  determined  for  maintenance  access). 

4)  Larger  diameter  "still-water"  pumping  sump  of 
moderate  depth. 


CONTROL 
QATE  WELL 


SCREEN 


COMPROMISE  DESIGN 


TABLE  1 


Maximum 
Delivery  Rate 
45  L/s 
85  L/s 
130  L/s 
190  L/s 


450  mm 
600  mm 
750  mm 
900  mm 


450  mm 
450  mm 
600  mm 
600  mm 


1200  mm 
1525  mm 
1800  mm 
1800  mm 


For  more  information  please  contact  Wally  Chinn,  P. 
Eng.,  Irrigation  Development  Section,  Irrigation  Branch, 
Alberta  Agriculture,  Agriculture  Centre,  Lethbridge, 
Alberta.  Telephone  (403)  381-5143.H 


5)  Lower  canal  checking  requirements. 

6)  Slide-in/slide-out  trash  screens  that  can  be  cleaned 
outside  the  sump  and  do  not  become  imbedded  in 
silt. 

The  attempt  is  to  restrict  intake  velocities  at  the  canal 
diversion  point  to  less  than  0.3  m/s.  Some  typical 
dimensions  for  a  variety  of  common  flows  are  listed  in 
the  following  table. 
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A  WINTER  PIPELINE  PLUG 
WITH  A  DIFFERENCE 

Who  Says  Old  Tires  &  Rims  Aren't  Useful. 


With  the  changing  colors  and  the  onslaught  of 
winter  just  around  the  corner,  district  personnel 
have  changed  their  thoughts  fronn  delivering 
water  to  one  of  rennoving  it  from  their  pipeline  works. 
Winterizing  of  a  pipeline  is  probably  one  of  the  most 
important  procedures  in  this  annual  seasonal  change. 
If  this  job  is  not  done  properly,  the  damage  and  expense 
can  be  horrendous  come  next  spring. 

In  most  situations,  "winterizing  the  pipeline  system" 
is  a  straight  forward  and  very  simple  procedure.  Dis- 
trict personnel  simply  open  all  the  valves  along  the  line, 
then  either  open  the  gravity  drain  outlet  or  pump  the 
entire  line  dry.  Once  the  system  has  been  dewatered. 
a  final  check  is  made  to  make  sure  the  inlet  gate  is 
tightly  closed  to  prevent  rodents  from  taking  up  resi- 
dence in  the  pipeline. 


Inflated  Tent  Trailer  tire  with  bolt  and  center  holes  welded  shut  -  pro- 
vides a  100%  seal  against  water  entering  the  pipeline  during  off- 
season. 
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In  the  problem  cases,  the  pipeline  inlet  is  submerged 
by  water  trapped  against  it  or  from  storm  runoff.  With- 
out much  head,  the  slide  gates  often  leak  and  the  ditch- 
rider  no  sooner  gets  the  line  pumped  dry,  but  water 
trickling  back  in  soon  fills  it.  When  this  happens,  some 
special  dewatering  techniques  may  be  required.  The 
best  solution  is  to  seal  the  pipe  inlet  off  completely. 


The  St  Mary  River  Irrigation 
District  has  been  experimenting 

with  various  pipe  sealing 
methods  for  years  trying  to  find 
a  solution  to  this  annoying 
problem. 


Sandbags  do  work,  but  they  are  messy  to  clean  up  and 
are  not  a  100%  seal.  In  1986  the  SMRID  sprayed  a  poly- 
urethane  foam  on  a  pipe  inlet  gate  to  seal  it  against 
leakage  during  the  winter.  This  foam  was  a  complete 
success  in  sealing  the  pipeline  inlet,  but  some  of  the 
foam  entered  the  system  during  spring  start  up  and 
caused  major  problems  with  valve  and  sprinkler  noz- 
zle operations.  A  better  solution  had  to  be  found. 

In  the  fall  of  1987,  the  district's  Russ  Olson,  superin- 
tendent of  construction  developed  an  inflatable  plug. 
The  plug  is  made  from  an  ordinary  vehicle  tire  and  rim 
with  the  center  hole  and  lug  bolt  holes  welded  shut. 
Installation  is  as  simple  as  raising  the  slide  gate  to  its 
fully  open  position,  inserting  the  deflated  tire  and  rim 
assembly,  then  inflating  the  tire.  Olson  states  "the  plug 
worked  well  and  is  a  100%  positive  seal".  To  remove  it 
in  the  spring,  the  tire  is  simply  deflated,  and  the  tire 
and  rim  assembly  pulled  out.  Cost  for  buying  a  second- 
hand tire  and  rim  and  welding  the  holes  shut  is  about 
$75.00.  A  very  small  cost  when  compared  to  one  or  two 
men  having  to  go  back  time  and  time  again  through- 
out the  fall  and  winter  to  pump  a  pipeline  dry. 

For  Russ  Olson  and  the  SMRID  the  old  adage  if  at  first 
you  don't  succeed  try  and  try  again,  has  certainly  paid 
off  in  a  positive,  low  cost  winter  pipeline  seal. 

For  more  information,  please  contact  Russ  Olson, 
Superintendent  of  Construction,  St.  Mary  River  Irriga- 
tion District,  R  O.  Box  278,  Lethbridge,  Alberta,  T1J  3Y7. 
Telephone  (403)  328-6712. ■ 


CANAL  REHABILITATION 

The  Answer  for  Saline  Soil  Reclamation? 


A variety  of  rehabilitation  methods  have  been  used 
in  southern  Alberta  over  the  past  twenty  years 
to  curtail  salinization  of  land  due  to  seepage  from 
leaky  canals.  More  than  250  million  dollars  have  been 
spent  since  1969  by  the  thirteen  irrigation  districts  un- 
der the  Irrigation  Rehabilitation  Cost-Sharing  Program, 
with  another  50  million  dollars  allocated  for  the  same 
program  until  1990.  These  expenditures  have  been 
defended  on  the  basis  of  increased  capacity  and  effi- 
ciency of  water  distribution  systems  and  enhanced 
productivity  of  salt-affected  land  through  reclamation. 


The  Coopers  and  Lybrand  Consulting  Group  concluded 
in  1987  that  a  documented  record  of  the  reduction  in 
seepage-affected  land  through  the  existing  canal  re- 
habilitation program  is  currently  not  available  in 
Alberta.  Detailed  soil  investigations  and  sampling,  as- 
sociated with  land  irrigability  classification  activities 
conducted  by  Alberta  Agriculture  during  the  past  de- 
cade, provide  some  evidence  that  attempts  at  reclama- 
tion of  salt-affected  land  through  canal  rehabilitation 
have  met  with  mixed  success.  Some  land  units  have 
apparently  been  reclaimed  within  one  or  two  years, 
whereas  others  have  shown  little  change  in  persistently 
high  water  table  and  salinity  conditions  for  several 
years  following  canal  rehabilitation. 


Monitoring  instrumentation  and  sparse  wheat  growtli  on  one  of  the 
plots  at  SMRID  Lateral  12  Bow  Island  (July  31,  1985). 
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Eight  sites,  located  within  four  irrigation  districts  in 
southern  Alberta,  were  selected  in  1984  to  document 
changes  in  groundwater  conditions  and  the  salinity 
status  of  salt-affected  soils  adjacent  to  rehabilitated 
irrigation  canals.  Study  sites  were  established  on  a 
variety  of  soil  types  and  represent  four  rehabilitation 
methods  (Table  1).  Three  plots  were  instrumented  along 
each  rehabilitated  lateral.  Monitoring  activities  from 
1985  to  1987  included  soil  moisture,  water  table  level 
and  irrigation/precipitation  measurements,  fall  soil 
sampling  and  EM-38  salinity  surveys.  The  irrigation 
suitability  of  the  soils  within  each  site  were  evaluated 
on  the  basis  of  the  1983  Alberta  land  classification 
standards. 

Reclamation  of  soils  at  the  majority  of  the  study  sites 
has  not  been  achieved  within  the  two  to  eleven  years 
since  rehabilitation  activities  were  completed.  A 
general  decrease  in  the  level  of  the  water  table  from 
1985  to  1987  was  observed  in  only  about  half  of  the  af- 
fected areas  investigated.  Improvement  in  the  salinity- 
status  of  some  of  the  soils  was  detected  when  water 
table  levels  were  maintained  at  depths  greater  than  1 
m  throughout  most  of  the  growing  season.  This  obser- 
vation is  consistent  with  previous  findings  in  southern 


Table  1.  Method  and  timing  of  rehabilitation  at  each  of 
the  eight  study  sites. 


Site 


Rehabilitation 
Method 


Year  Of 
Rehabili- 
tation 


LNID  Lateral  62H 

LNID  Lateral  62K 

RID  Lateral  R-8-1 

SMRID  Lateral  12 
Bow  island 

TID  Lateral  1 
Barnwell 

TID  Lateral  2 
Barnwell 

TID  Lateral  K 

TID  Lateral  20 


Unreinforced  concrete 

lining  1978 

Polylining  with  gravel 

armour  1985 

Series  100  RV.C. 

pipeline  1984 

CAN  RON  &  RV.C. 

pipelines  1983 

Unreinforced  concrete 

lining  1976 

Series  100  RV.C. 

pipeline  1983 

B-25  concrete  pipeline  1985 

Canal  deepened  by  1  m  1984 


Alberta  that  have  shown  that  the  critical  water  table 
depth  required  to  prevent  salinization  of  soils  in  south- 
ern Alberta  varies  from  1  to  1.5  m.  depending  on  the 
salinity  of  groundwater,  soil  characteristics,  local  cli- 
matic conditions  and  type  of  crop.  Van  Schaik  and 
other  workers  have  previously  shown  that  capillary  rise 
of  groundwater  from  a  shallow  water  table  will  inevita- 
bly result  in  further  salinization  of  soils  unless  the 
water  table  is  maintained  below  the  critical  depth  and 
sufficient  irrigation  water  or  natural  precipitation  is  ap- 
plied to  promote  net  downward  movement  of  water. 

Irrigation  and  major  precipitation  events  promoted 
some  leaching  of  excess  salt  below  the  upper  portion 
of  the  root  zone,  however,  only  two  of  the  twenty-three 
salt-affected  land  units  evaluated  have  improved  suffi- 
ciently within  the  short  term  to  permit  reclassification 
into  an  irrigable  category.  Subsurface  drainage  may  be 
required,  within  most  of  the  salt-affected  land  units  in- 
vestigated, to  permit  greater  control  of  the  water  table 
and  leaching  of  excess  salt  within  a  more  reasonable 
time  frame. 

For  further  information  please  contact  Rod  Bennett. 
Land  Evaluation  Section,  Land  Evaluation  and 
Reclamation  Branch,  Alberta  Agriculture,  Agriculture 
Centre,  Lethbridge,  Alberta,  T1J  407.  Telephone  (403) 
381-5894.  ■ 


FACTS 

Home  Grown  Fish  &  Chips. 

Did  you  know  that  approximately  300,000  kg  of 
lake  whitefish  are  netted  out  of  18  irrigation 
reservoirs  in  southern  Alberta  by  commercial 
fishermen  each  winter?  These  fish  are  marketed  locally 
throughout  southern  Alberta  and  through  the  Fresh 
Water  Fish  Marketing  Board  in  Winnipeg,  Manitoba. 

Southern  Alberta  potato  growers  on  the  other  hand 
raise  annually  about  275,000  tonnes  of  potatoes  on 
23,000  acres  to  accompany  these  fish  to  the  dinner 
table. 
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FROM  THE  FARM 
PERSPECTIVE 

Irrigation  Management  Program  Assists 
Aifalfa  Seed  Producers  Win  Award. 

John  Braul,  an  alfalfa  seed  grower  in  the  Duchess 
area  north  of  Brooks,  used  modern  day  irrigation 
technology  to  assist  him  in  winning  the  Northrop 
King  Seeds  award  for  his  1987  alfalfa  seed.  Braul's 
award  was  given  to  him  chiefly  for  his  top  yield  of  300 
kg/acre,  but  also  for  his  crop  purity  at  delivery  and  his 
high  standard  of  management  practices  as  witnessed 
by  the  seed  company. 

There  is,  however,  another  side  to  the  story  which  adds 
yet  more  merit  to  the  producer's  achievement.  It  con- 
cerns the  adverse  soil  conditions  associated  with  seep- 
age discharges  that  exist  in  the  field,  and  the  water 
management  techniques  employed  by  him  to  overcome 
the  problem  in  cooperation  with  Alberta  Agriculture's 
Irrigation  Branch  management  technologist,  Dave 
McKenzie,  in  Brooks. 

Many  parts  of  the  region's  irrigation  canal  systems, 
which  are  up  to  75  years  old,  and  in  need  of  rehabilita- 
tion, can  discharge  considerable  seepage  losses  into 
adjacent  lands  and  Braul's  field  is  a  case  in  point.  His 
field  exhibited  a  high  water  table  which  was  being  con- 
tinually recharged  in  this  manner  during  the  irrigation 
season  and  was,  as  a  result,  steadily  being  salinized. 

Aware  of  the  threatened  loss  of  his  crop's  productivity 
Braul  had  in  mind  some  irrigation  strategies  that  he 
developed  along  with  McKenzie  to  assist  sustenance 
or  even  improvement  of  his  eventual  alfalfa  seed  yield. 

In  McKenzie's  opinion  Braul  really  succeeded  in  his 
meticulous  management  by  inspection  of  the  soil  mois- 
ture status  by  hand  auger  complemented  by  the  use 
of  a  crop  stress  infrared  monitor.  Through  these  tech- 
niques the  high  water  table  was  discovered  and  quan- 
tified and  timely  adjustments  made  to  the  irrigation 
water  management  strategy  accordingly. 

Factors  involved  in  the  management  decisions  were: 
the  degree  of  sub-moisture  recharge,  irrigation  appli- 
cation amounts,  the  alfalfa  seed  crop  bloom  stage,  the 
crop  micro  climate  for  "leaf  cutter"  bee  pollination  and 
weather  forecasting.  In  this  instance  Braul  and 
McKenzie  found  waterlogging  and  soil  salinization  in 
June  1987  at  varying  degrees  of  severity  throughout  the 
field. 


Bloom  stage  was  prolonged  by  intentional  blocking  of 
the  wheel-move  sprinkler  nozzles  thus  arresting  irriga- 
tion in  the  wetter  areas,  and  by  applying  only  light  four- 
hour  irrigation  sets  in  less  severe  areas. 

As  a  result,  when  unexpectedly  high  rainfalls  occurred 
in  August  1987,  the  soil  moisture  levels  were  low 
enough  to  accommodate  the  moisture,  thus  avoiding 
harm  to  the  bloom  from  a  high  micro  humidity.  The  ar- 
rival of  the  relatively  heavy  rain  in  August  was  largely 
responsible  for  significant  reductions  of  alfalfa  seed 
yields  in  the  Duchess  area  in  fields  with  abundant  soil 
moisture  reserves  at  that  time. 

In  Braul's  opinion,  if  he  and  his  sons  had  not  taken  the 
time  to  probe  the  soil  to  obtain  data  on  the  prevailing 
levels  of  moisture  in  the  soil  throughout  the  1987  sea- 
son and  monitor  the  crop  stress  index,  it  would  just 
have  been  a  poor  to  average  year.  That  would  have 
meant  a  yield  of  about  180  kg/acre  and  so  a  probable 
loss  of  income  in  the  region  of  $340/acre. 


Technologist  measuring  crop  infrared  reflectance  for  moisture  stress 
management. 


The  Alberta  Irrigation  Management  (AIM)  advisory  pro- 
gram, operated  by  the  Irrigation  Branch,  is  one  where- 
by subscribing  farmers  are  taught  the  knowledge  and 
practical  skills  in  irrigation  management  to  optimize 
crop  yields  through  the  effective  use  of  their  soil  and 
water  resources.  Even  in  less  than  ideal  conditions 
where,  for  example,  irrigation  works  contribute  un- 
desired  water,  the  best  can  still  be  made  of  the  situa- 
tion if  the  grower  develops  his  own  management  skills 
and  makes  the  effort  to  utilize  them  effectively. 

For  more  information  please  contact  Rodney  Jones, 
Irrigation  Specialist,  Irrigation  Branch,  Alberta  Agricul- 
ture, Box  1318,  Brooks,  Alberta,  TOJ  OJO.  Telephone  (403) 
362-1212.  ■ 
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Technologist  counting  and  classifying  plants  in  0.25  area. 


Hydroseeding  with  fertilizer  was  the  most  effective 
method  of  establishing  a  quick  regrowth  of  grass  on 
a  canal  bank;  however,  for  economical  reasons,  broad- 
cast seeding  in  all  probability  will  continue  to  be  the 
method  widely  used.  All  three  seeding  methods  would 
greatly  benefit  from  a  more  nutrient  rich  and  organic 
seedbed. 

Where  sites  are  to  be  reclaimed,  the  following 
parameters  should  certainly  be  considered: 

-  soil  or  seedbed  properties  including  texture  and 
available  nutrients  (topsoil  is  essential) 

-  local  groundwater  conditions 

-  expected  climatic  precipitation 

-  ease  of  propagation 

-  resistance  to  disease  and  winterkill 

-  cost  of  seed  and  method  of  application 

Each  parameter  has  relevance  to  the  success  of  recla- 
mation of  a  site.  Examine  and  evaluate  the  data 
thoroughly  before  embarking  on  a  large  scale  grass 
seeding  reclamation  project. 

For  further  information,  please  contact  Dave  Cholka  or 
Svat  Jonas,  P.  Eng.  of  the  Irrigation  Branch,  Alberta 
Agriculture,  Agriculture  Centre,  Lethbridge,  Alberta,  T1J 
4C7.  Telephone  (403)  381-5877. ■ 


Three  Different  Mettiods  of  Grass  Seeding 
Tested. 

What  is  the  most  effective  method  of  reseeding 
a  rehabilitated  canal  bank?  During  the  summer 
and  fall  of  1987  the  Irrigation  Branch  tried  vari- 
ous seeding  methods  and  seed  mixtures  in  order  to 
compare  the  results.  A  site  was  selected  in  the  Ray- 
mond Irrigation  District  near  Welling.  Broadcast 
seeding,  hydroseeding  and  the  installation  of  grass 
mats  were  the  three  methods  tried. 

Seedbed  preparation  included  removing  weed  growth 
and  loosening  soil  with  hand  rakes  prior  to  seeding  of 
the  canal  slopes.  A  backpack  type  cyclone  seeder  was 
used  to  broadcast  seed  and  a  sod  roller  used  to  roll  the 
seed  into  the  bed.  Hydroseeding  was  contracted  out 
to  Bos  Sod  Farms  Ltd.  Grass  mats  with  organic,  bio- 
degradable seed  blankets  were  purchased  from 
Proseed,  Inc.  of  Calgary  with  the  seed  mixture  already 
in  place.  Spikes  were  used  to  hold  the  seed  mats  in 
place. 

The  seed  mixtures  used  included:  Kentucky  bluegrass, 
Fairway  crested  wheatgrass,  creeping  red  fescue, 
Streambank  wheatgrass,  and  annual  ryegrass  in 
varying  combinations.  Except  for  an  initial  soaking  of 
the  grass  mat  site,  no  water  was  applied  to  any  seed- 
ed site  in  order  to  have  natural  climatic  conditions  oc- 
cur. Seeding  took  place  in  early  July  at  site  one  and 
late  October  for  the  second  site. 

Results  after  one  year  have  been  positive  for  the  July- 
seeded  sites  but  were  very  poor  for  the  fall-seeded 
sites.  Of  the  July-seeded  sites,  the  fertilized 
hydroseeded  section  had  the  best  catch  and  the  most 
mature  stand.  The  Fairway  crested  wheatgrass  was  the 
most  common  plant  species  established  from  the  five 
varieties  seeded.  In  the  fall  seeded  sites,  only  the  grass 
mat  material  showed  any  sign  of  growth.  The  quantity 
of  grass  sown  did  not  vary  considerably  from  one 
seeding  method  to  the  next. 

The  summer-seeded  grass  was  probably  more  success- 
ful because  of  good  rainfall  immediately  after  seeding. 
Soil  conditions  were  better  with  more  topsoil  in  this 
shallow  cut  section  of  the  canal.  Precipitation  in  the 
first  month  following  the  summer  seeding  was  equal 
to  that  of  the  ensuing  eight  months  following  the  fall 
seeding.  Seeding  time  is  more  related  to  precipitation 
than  to  season;  the  only  advantage  fall  seeding  would 
appear  to  have  is  the  cooler  growing  conditions. 
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TREE  REMOVAL 
PROGRAM  IN  WESTERN 
IRRIGATION  DISTRICT 

A  Never  Ending  Battle. 


Just  how  much  regrowth  and  what  maintenance 
is  required  along  a  canal  bank  after  a  tree  removal 
program,  were  the  questions  answered  in  a  seven 
year  monitoring  program  of  the  Western  Irrigation  Dis- 
trict. Staff  of  the  Irrigation  Branch  have  been  carrying 
out  this  monitoring  program  to  try  and  ascertain  just 
how  much  regrowth  occurs,  and  what  methods  and 
costs  to  the  district  were  required  to  keep  this  regrowth 
in  check. 

In  order  for  flows  in  the  canal  to  be  restored  to  original 
design  capacity,  the  district  forces  along  with  some 
hired  equipment  have  been  removing  trees  on  several 
canals  since  1981.  The  tree  removal  is  done  under  the 
ICW  program  and  is  an  ongoing  operation.  The  opera- 
tion involves  removal  of  the  large  trees,  cutting  down 
all  brush  and  then  reshaping  the  canal  side  slopes  and 
sometimes  rebuilding  the  canal  banks  to  restore  free- 
board where  necessary. 

The  equipment  and  procedures  used  by  the  district 
while  doing  the  rehabilitation  work  has  been  outlined 
in  an  earlier  issue  of  the  Water  Hauler's  Bulletin  Vol- 
ume 4,  1981  Summer  issue.  Although  some  of  the 
equipment  used  back  then  has  changed,  the  procedure 
of  doing  the  work  remains  the  same. 

Even  after  the  canal  rehabilitation  work  is  complete,  the 
district's  tree  problems  are  not  over.  As  everyone  knows, 
canal  banks  are  a  good  environment  for  vegetative 
growth  because  of  the  abundance  of  moisture  and 
regrowth  occurs  very  rapidly.  Only  after  one  irrigation 
season,  the  rapid  regrowth  of  willows  and  poplars  rein- 
fest  the  canal  banks.  This  is  where  the  district  must 
follow  up  with  a  maintenance  program  to  control  tree 
regrowth  along  the  rehabilitated  canals. 

Five  ICW  rehabilitation  projects  on  the  district's  irriga- 
tion canals  have  been  spot  checked  by  the  Irrigation 
Branch  staff.  Photos  have  been  taken  at  15  sites  along 
roughly  150  kilometres  of  canals  which  have  been  re- 
habilitated since  the  tree  removal  program  began.  Vis- 
ual inspections  were  also  done  at  random  spots 
between  sites.  The  district  was  consulted  to  ascertain 
what  maintenance  was  done  on  each  project.  The  data 
collected  was  summarized  in  the  form  of  a  report. 

The  district  has  used  a  boom  mounted  rotary  mower 
to  cut  down  the  brush  which  has  regrown  each  season. 


WID  Secondary  A  Canal  three  years  after  tree  removal  program.  Note 
regrowth  of  trees. 

This  is  followed  up  by  a  spray  program  where  Dycleer 
2-4  is  applied  on  the  side  slopes  of  the  canal  after 
regrowth  begins.  Dycleer  2-4  is  a  herbicide  which  kills 
broad-leaved  vegetation.  It  is  2-4-D  and  Dicamba  based 
and  usually  kills  the  complete  plant  including  the  roots. 
It  will  not  affect  the  grasses.  According  to  Gordon  Vorn- 
brock,  assistant  manager  of  WID,  the  spray  application 
is  repeated  for  about  3  seasons  by  which  time  the 
resprouting  of  the  trees  should  cease.  WID  feels  that 
this  procedure  is  quite  effective  in  controlling  the  tree 
regrowth. 

It  was  observed  from  the  site  visits  that  the  driving  bank 
was  well  maintained.  The  opposite  bank  was  not  as 
well  maintained  and  regrowth  in  some  areas  reached 
1  to  2  metres  in  height.  The  reason  for  this  was  that 
the  high  side  of  the  canal  was  sometimes  inaccessi- 
ble and  as  a  result  was  not  rotobladed  or  sprayed. 

Spray  applications  may  be  made  while  the  water  is  in 
the  canal  but  care  should  be  taken  to  keep  the  herbi- 
cide away  from  the  water.  Rotoblading  is  usually  done 
when  the  canal  is  dry  as  the  chips  tend  to  clog  up  the 
system  during  the  irrigation  season. 

Although  WID  may  have  the  greatest  problem  with  trees 
along  its  canals  compared  to  other  districts,  the  prob- 
lem does  exist  in  other  districts  and  may  cause  simi- 
lar concerns  as  WID.  Districts  are  advised  that  permits 
are  required  from  Alberta  Environment  prior  to  using 
sprays  as  a  vegetative  control  along  irrigation  canals. 

For  further  information,  please  contact:  Craig  Gordon, 
Manager,  WID,  P.O.  Box  714,  Strathmore,  Alberta,  TOJ 
3H0,  telephone  (403)  934-3542  or  Jack  Ganesh,  R  Eng., 
Irrigation  Branch,  Alberta  Agriculture,  Agriculture 
Centre,  Lethbridge,  Alberta,  T1J  4C7,  telephone  (403) 
381-5869.  ■ 
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IRRIGATION  SPILLWAY 
EVALUATION  STUDY 


In  June  1988,  a  pilot  study  was  initiated  by  the 
Irrigation  Branch  to  determine  the  severity  of  erosion 
and  other  factors  related  to  irrigation  spill  water 
flowing  in  drainage,  tailout  and  coulee  channels  with- 
in the  irrigation  districts  of  southern  Alberta. 

The  pilot  study  included  investigation  of  a  variety  of 
channels  totalling  30  sites  in  the  Turin  -  Iron  Springs 
area  of  the  LNID  to  obtain  a  database  and  develop  a 
list  of  criteria.  Upon  completion  of  the  pilot  study,  a 
spillway  evaluation  criteria  as  to:  gradient,  condition 
of  structures,  capacity,  date  of  construction  and  ero- 
sion was  set  up  in  tabular  form,  using  a  rating  scale 
of  1  to  5. 

There  is  an  estimated  350  to  400  spillways  to  be  evalu- 
ated in  the  thirteen  districts  scheduled  over  the  next 
number  of  years. 


Above:  Spillway  in  eroded  coulee  before  rehabilitation. 
Below:  Rehabilitated  spillway  (fabriform  chute). 
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THE  WINTER  WORKSHOP 

The  Key  to  a  Successful  Maintenance 
Program. 

Awareness  through  education  and  experience  is 
the  key  to  any  successful  irrigation  district 
maintenance  program.  A  plan  and  a  budget  are 
essential  for  a  progressive  maintenance  program.  How- 
ever, if  a  district  is  to  survive  in  these  drought  stricken 
years  in  western  Canada,  it  is  incumbent  upon  every 
employee  to  emphasize  water  conservation  by  im- 
proving operation  and  maintenance  practices.  Aggres- 
sive action  is  needed  to  seek  out  new  maintenance 
methods  and  cost  savings. 

Recognizing  this  need  is  the  first  step.  Employees  need 
to  be  encouraged  by  management  to  submit  new  ideas 
and  methods  for  more  economical  operation  and  main- 
tenance practices. 

Personnel  can  be  stimulated  to  develop  new  innovative 
maintenance  practices  by  a  system  of  recognition  and 
sometimes  a  monetary  reward.  Nothing  causes 
creativity  more  than  management  recognition  and  a  lit- 
tle something  for  the  bank  account. 

Management  on  the  other  hand  must  provide  an  at- 
mosphere where  these  new  techniques  and  develop- 
ments can  be  passed  on  to  other  operating  personnel. 
Here's  where  the  mid-winter  seminar  or  workshop  is  an 
all  important  tool  in  providing  a  means  to  disseminate 
this  newly  gained  information  and  to  air  areas  of  con- 
cern. An  in-service  education  program  allows  em- 
ployees to  utilize  ideas  developed  by  others  and  may 
even  stimulate  a  desire  to  be  creative  and  innovative 
themselves. 

The  little  workshop  can  be  organized  on  a  very  small 
informal  basis  where  nothing  more  than  a  group  of  em- 
ployees get  together  on  a  cold  winter  day  to  discuss 
relevant  topics  which  have  been  suggested  by  manage- 
ment and  staff.  Don't  get  it  too  structured  but  leave  am- 
ple room  for  free  open  dialogue. 

The  key  of  any  maintenance  workshop  must  be  towards 
self-improvement  through  the  interchange  of  ideas  and 
solutions.  If  your  district  is  too  small  to  practically  or- 
ganize a  workshop  by  yourself,  why  not  get  together 
with  one  or  more  of  your  twelve  neighboring  irrigation 
districts. 

If  it  is  felt  that  outside  resource  people  are  needed,  or 
assistance  in  other  areas,  the  Irrigation  Branch  may  be 
able  to  assist  you.  Please  feel  free  to  contact  Mr.  Akos 
Pungor,  Branch  Head,  Irrigation  Branch,  Alberta 
Agriculture,  Agriculture  Centre,  Lethbridge,  Alberta,  T1J 
4C7.  Telephone  (403)  381-5140. ■ 
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JOHN  CALPAS  RETIRES 

It  could  have  been  termed  "John  Calpas  Night  in 
Lethbridge"  on  September  16/88  as  over  250  people 
attended  a  farewell  party  at  the  Lethbridge  Lodge 
Hotel.  People  from  all  over  the  province  paid  tribute  to 
the  Tilley  native  from  the  Eastern  Irrigation  District  who 
after  32  years  with  Alberta  Agriculture,  has  retired. 

After  graduating  from  the 
University  of  Alberta  in 
1956  John  began  his  ca- 
reer in  Taber  as  a  district 
agriculturist.  Moving 
steadily  up  the  ladder  of 
success  throughout  his 
career,  John  retired  as 
director  of  the  Irrigation  & 
Conservation  Division. 

On  his  retirement, 
reflects  John  "It's  been 
an  honor  and  privilege  to  work  with  the  department, 
Alberta's  farmers,  and  the  dynamic  irrigation  industry 
in  particular.  My  staff  and  co-workers  in  the  department 
have  always  been  first-class,  a  dedicated  group  that  I 
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and  farm  families  could  depend  on,  in  my  experience. 
I  want  to  thank  them  all  and  wish  them  every  succf 
in  their  future  endeavors.  And  that  goes  for  all  the  irri- 
gation district  managers  and  their  boards,  their  staff, 
Irrigation  Council,  and  the  many  Agriculture  Canada 
research  scientists  who  continue  to  develop,  improve 
and  test  the  new  technology  in  cooperation  with 
Alberta  Agriculture."  Always  a  pragmatic  idealist,  John 
figures  we  need  to  set  our  sights  as  a  province  and  in- 
dustry to  eventually  displace  Ontario  at  the  head  of  the 
list  for  the  highest  gross  and  net  value  of  agricultural 
production  in  Canada.  "Southern  Alberta  is  already 
leading  the  way  with  its  irrigation  based  crop  diversity 
and  extensive  livestock  industries.  There  are  more  op- 
portunities to  pioneer  and  we  have  the  vision  and  peo- 
ple to  do  it,"  states  John. 

John  is  not  straying  too  far  away  from  irrigation  as  he 
and  wife  Juli-Ann  plan  to  continue  to  live  in  Lethbridge. 
John  will  be  involved  with  the  Lethbridge  Community 
College  as  an  agricultural  program  administrator,  set- 
ting up  a  wide  range  of  agricultural  courses  and  pro- 
grams throughout  the  region. 

On  the  occasion  of  his  official  retirement  from  the 
department,  may  we  extend  our  congratulations  and 
best  wishes  for  a  long  happy  future.B 
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WATER  HAULER'S  BULLETIN  FALL  1988 


Joint  Conference  on  Water  Management 

November  21  -  23,  1988 

Lethbridge,  Alberta 


Canadian  Water  Resources  Association  (CWRA)  &  Alberta  Irrigation  Projects  Association  (AIPA) 


POPULATION  GROWTH  IN  SOUTHERN  ALBERTA, 
IS  THERE  A  CRISIS  COMING?  ' 

The  conference  theme  will  address  water  resource  management  in  Alberta  as  it  faces  the  popula- 
tion growth  m  a  semi-arid  climate.  The  conference  will  investigate  the  demand  on  the  water  resources 
of  the  South  Saskatchewan  River  Basin  by  an  ever-increasing  population  base.  It  will  also  reOect 
back  on  the  historical  development  of  Southern  Alberta  at  the  turn  of  the  century  when  water 
resources  were  an  exploitable  resource  seen  then  in  plenty.  At  what  point  does  the  population 
outgrow  Its  water  resource  base,  and  what  stresses  will  be  involved  with  those  communities  when  that 
pomt  is  reached?  Often  agencies  related  to  the  water  field  act  independently,  but  can  that  situation  be 
allowed  to  continue  if  the  demand  outstrips  the  supply?  Such  depletions  are  not  unknown  in  other 
parts  of  the  North  American  continent  and  the  conference  will  endeavour  to  bring  those  experiences 
forward  for  others  to  see.  This  theme  not  only  touches  on  the  technologies  of  water  supply,  water 
storage,  conveyance  systems,  municipal  efficiencies,  pollution  controls,  fisheries  protection  and 
many  other  technical  aspects  of  water  control,  but  also  addresses  the  philosophies  of  population 
growth,  commercial  and  urban  planning,  environmental  sacrifices,  to  name  but  a  few.  If  water 
management  is  allowed  to  reach  crisis  proportions,  there  are  not  many  aspects  of  daily  life  that  re- 
main untouched. 

PLANNED  TOURS 
(THREE  RIVERS)  OLDMAN  RIVER  DAM  SITE 
WORLD  HISTORIC  SITE  -HEAD  SMASHED  IN  BUFFALO  JUMP" 

For  further  information  with  regards  to  presenting  a  paper,  contact:  Jim  Webber,  Program 
Chairman,  P.O.  Bag  8,  Brooks,  Alberta  TOJ  OJO,  Phone:  (403)  362-4532,  Fax:  (403)  362-6206. 
Display  Space  Available:  For  information  contact:  Murray  McCaig  at:  Phone:  (403)  320-2888. 

JOINT  CONFERENCE  ON  WATER  MANAGEMENT 
Lethbridge  Lodge  Hotel  —  Lethbridge,  Alberta 
November  21  -  23,  1988 

NAME:   

ADDRESS:   

CITY:   

PROVINCE  OR  STATE:  POSTAL  CODE:  . . 

ARE  YOU  A  MEMBER  OF:    CWRA   or  AIPA 

REGISTRATION  FEES: 
Prior  to  November  4,  1988  —  $100.00 
After  November  4,  1988  —  $125.00 
ONE  DAY  REGISTRATION: 

MONDAY,  November  2 1  —  $50.00 
TUESDAY,  November  22  —  $50.00 
WEDNESDAY,  November  23  —  $25.00    MAIL  TO:  MRS.  J.  A.  ROSS 

STUDENT  REGISTRATION  -  $75  00  ^^^"^  '      ^''^""^  ^""'^^ 

  LETHBRIDGE,  ALBERTA  TIH  1V8 

  (403)  328-4084 


PLEASE  MAKE  CHEQUE  PAYABLE  TO: 
AIPA/CWRA  Conference  Committee 


EXTRA  BANQUET  TICKETS  —  $20.00 


